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On the geodetic equation of motion in general relativity.

1. Abody, released with zero initial velocity in an

approximately homogeneous gravitational field, will obtain
accelerated motion quite accurately conform Ar, = —%gtz,
as already shown by Galileo Galilei;

for quite some time, this will remain a good approximation;
said motion yields a parabola in (nearly flat) (r,t) spacetime;
a parabola in flat spacetime is definitely not a geodesic;

according to Einstein's equivalence principle,
acceleration & gravitation have complete physical equivalence.
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Admittedly, this a a rather simple approach, but doesn't it
apparently contradict gravitational motion along a geodesic?
Einstein's theory of general relativity would totally collapse,
pulling the black hole equation & everything built thereupon with it.

Does light follow a geodesic in spacetime? Well, don't we all agree on that?
Does a body follow the same path through spacetime as a ray of light? | think not.
Ex contradictione sequitur quodlibet.

Is planetary motion geodetic? See p.12.

Uber das Relativititsprinzip und die aus
demselben gezogenen Folgerungen.

Von A. Einstein.
V. Relativititsprinzip und Gravitation.
§ 17. Beschleunigtes Bezugssystem und Gravitationsfeld.

Soweit wir wissen, unterscheiden sich die physikalischen Gesetze
in bezug auf =, nicht von denjenigen in bezug auf X5 ; es liegt dies
daran, daB alle Korper im Gravitationsfelde gleich beschleunigt werden.
Wir haben daher bei dem gegenwirtigen Stande unserer Erfahrung keinen
AnlaB zu der Annahme, daf sich die Systeme 2| und =X, in irgendeiner
Beziechung voneinander unterscheiden, und wollen daher im folgenden
die vollige physikalische Gleichwertigkeit von Gravitationsfeld und ent-
sprechender Beschleunigung des Bezugssystems annehmen.

ON THE RELATIVITY PRINCIPLE AND THE CONCLUSIONS DRAWN FROM IT
by A. Einstein
[Jahrbuch der Radioaktivitat und Elektronik 4 (1907): 411-462]

V. PRINCIPLE OF RELATIVITY AND GRAVITATION
817. Accelerated reference sysiem and gravitational field

As far as we know, the physical laws with respect to %, do not differ
from those with respect to I,; this is based on the fact that all bodies are
equally accelerated in the gravitational field. At our present state of
experience we have thus no reason to assume that the systems X, and I,
differ from each other in any respect, and in the discussion that follows, we
shall therefore assume the complete physical equivalence of a gravitational
field and a corresponding acceleration of the reference system.
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[after 22 January 1920]!"]
Grundgedanken und Methoden der Relativitétstheorie,
in ithrer Entwicklung dargestellt."”!

b}

Als ich (i. J. 1907) mit einer zusammenfassenden Arbeit tiber die spezielle Re-
lativitétstheorie fiir das ,,JJahrbuch fiir Radioaktivitdt und Elektronik* beschiftigt
war,*3] da musste ich auch versuchen, die Newton’sche Gravitationstheorie so zu
modifizieren, dass ihre Gesetze in die Theorie hineinpassten. In dieser Richtung
unternommene Versuche zeigten zwar die Durchfiihrbarkeit dieses Unternchmens,
befriedigten mich aber nicht, weil sie auf physikalisch unbegriindete Hypothesen
gestiitzt werden mussten. Da kam mir der gliicklichste Gedanke meines Lebens in
folgender Form:

Das Gravitationsfeld hat an einem betrachteten in dhnlicher Weise nur eine
relative Existenz wie das durch magnetelektrische Induktion erzeugte elektrische
Feld. Denn fiir einen vom Dache eines Hauses frei herabfallenden Beobachter exi-
stiert wihrend seines Falles—wenigstens in seiner unmittelbaren Umgebung—
kein Gravitationsfeld.®) Lisst der Beobachter nimlich irgend welche Korper los,
so bleiben sie relativ zu ithm im Zustande der Ruhe bezw. gleichférmigen Bewe-
gung, unabhiingig von ihrer besonderen chemischen und physikalischen Natur.!*”)
Der Beobachter ist also berechtigt, seinen Zustand als ,,Ruhe® zu deuten.

https://einsteinpapers.press.princeton.edu/vol7-doc/293
https://einsteinpapers.press.princeton.edu/vol7-doc/313

31. “Fundamental Ideas and Methods of the
Theory of Relativity, Presented in Their Development”

[after 22 January 1920](")

fl

When I was busy (in 1907) writing a summary of my work on the theory of spe-
cial relativity for the Jahrbuch fiir Radioaktivitit und Elektronik [ Yearbook for Ra-
dioactivity and Electronics],'*> I also had to try to modify the Newtonian theory of
gravitation such as to fit its laws into the theory. While attempts in this direction
showed the practicability of this enterprise, they did not satisfy me because they
would have had to be based upon unfounded physical hypotheses. At that moment
I got the happiest thought of my life in the following form:

In an example worth considering, the gravitational field has a relative existence
only in a manner similar to the electric field generated by magneto-electric induc-
tion. Because for an observer in free-fall from the roof of a house there is during
the fall—at least in his immediate vicinity—no gravimtimmlﬁe[d:.””] Namcly, if
the observer lets go of any bodies, they remain relative to him, in a state of rest or
uniform motion, independent of their special chemical or physical nature.?*”) The
observer, therefore, is justified in interpreting his state as being “at rest.”

https://einsteinpapers.press.princeton.edu/vol7-trans/129
https://einsteinpapers.press.princeton.edu/vol7-trans/151
https://einsteinpapers.press.princeton.edu/vol7-trans/152

Einstein was the first Homo Sapicns ever to be aware
of the concept of weightlessness. Pre-rocket science!

ERRATUM: unfounded physical hypotheses isa VERY BAD translation
of physikalisch unbegriindete Hypothesen,
which actually means physically unfounded hypotheses.
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Next is essentially the same as what Einstein presents (without a detailed derivation) in §10 of Zur
Elektrodynamik bewegter Kérper = On the electrodynamics of moving bodies, disregarding the restriction
of constant velocity enclosed in his 1% postulate, the principle of relativity. In special relativity, there
is no gravitation, but any type of force might easily accelerate some object and then we just keep

applying the kinematic equations of SR.
As seen by stationary observer:

coordinates:
velocity:

acceleration:

As seen by moving observer:

coordinates:

velocity:

acceleration:

Both observe same velocity:

Time dilation factor:

Time stretching:
Length contraction:

Infinitesimal change in velocity:

hence:

Acceleration:
hence:

i.e.:

Now please do not see @ as a kinematic quantity, but — conform Newton's
2" law — as the (constant) specific force F exerted on the accelerating body.

(x,T =ct)
dx
F=%
e
T dr?
(%, T = ct)
5 ax
F=%
~ d?x
“=
5 . dx ax
B=B~_—=—
1
— =1 2y-1/2
dt = ydt
dx = y~ldx
dx y~ldx _p ,d%
ddr d yd% dd%
df =y~*dp
d ~2dp _3dp
q=% _YdB _ _3dB
dt vdat at
a=y3a
a= y3a Einstein essentially came to the same.

E.g. a rocket engine that is blowing with an ever persistent force per mass

& please be aware a force is only meaningful to the body on which it is exerted.

_ d
F=yla=1-p)3L

We obtain:
i.e.:

SO:

Consider only motion starting with:

which renders:

hence:

as well as:

(1-B?*)73/%dB = Fdr

[ - B 32dp = F [T dv’ = Fr

Bo=10
B 1

\[@ 1-BZ

F
<1

B- = J1+(Fr)2
Y =1+ (Fr)?

This is the velocity profile as observed by the stationary observer.

We'll integrate it once more in order to obtain the travelled distance,

starting at:

We have:

X = [J Bpdr’

! This actually is an implicit assumption within Einstein's 1% postulate, the principle of relativity.

:TT S )/_L_ = =

(lim g, =1)
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. _ ot F ;N FD2+1-1
therefore: X = fo Jir(Fi2 - F
2 —
and we find: (T > 0= (XT = —(TT)T_H 1) = (X =1)

Hence, it tends to a straight line as long as the force be with it & it doesn't matter how strong the latter
is, as long as it's not zero. The body approaches, but never achieves the speed of light. Since — as long
as the force stay with it — its speed is not constant, it will not be in uniform rectilinear motion
(Newton-s Galileo's law of inertia), hence it does not follow a geodesic in (flat) spacetime.

. JEFD2+1-1 _ Fr2  F3rt | FS516  F348
The just found: X; YR _Fr Fo P P +0(r19)
F 2 8 16 128

is definitely not a geodesic in (x,T) spacetime. If T is small, it approximates a parabola, which
obviously is a geodesic, isn't it? Yes, it isn't, is it? But, in the long-term, f — 1, so it will gradually
approach uniform motion along a straight line, which just happens to be a geodesic in Euclidean space.

No matter how weak or strong the (non-zero) force may be, the accelerated object's velocity will
— due to the speed limit of light — increase less and less. Despite the force that may still be with it, it will
no longer accelerate. As if it were stationary in a gravitational field, like on the surface of the earth!

When moving at practically the speed of light, (s)he'll see hir> environment pass by at the very same
velocity, albeit in the opposite direction. Did you ever realise this environment undergoes — from hir
point of view — Lorentz3 contraction to the ultimate? The edge of the universe, whatever it may be, will
eventually — correction: very soon (in hir proper time) — touch the tip of hir nose. Very very very near
the speed of light! Will (s)he smack against this edge or leave the universe at practically the speed of
light? Into what? What about the conservation of mass & energy?

Of course this is a scenario in which a force is being exerted that apparently pushes bodies off any
geodesic. We could rewrite the law of inertia as:

Unless a force is being exerted on it, each body follows a geodesic in spacetime.
A force says accelerate, hence deviate away from this path through spacetime. Light is unable & fails
to accelerate; its brave waves race on paved ways in space, always staying straight (geodetic, that is).
Very close to a heavy mass, the BH equation renders inconsistent unfathomable implausible malarkey.
Don't take it for granted! Don't try to "explain" it with inscrutable fabrications! Do physics!

It is generally claimed that gravity is not a force, but curvature of spacetime. In four dimensions, that is.
Bodies would follow geodesics in this curved spacetime. Well, let some crane operator put a 1000 kg
object on top of your unprotected foot. Then describe your experience. Would you feel curvature of
spacetime along a 4D geodesic?

Don't objects thrown skywards decelerate (i.e. accelerate with a minus sign) to zero velocity and then fall
back at increasing speed? Isn't this acceleration caused by Earth's gravitation? Doesn't acceleration
require a force being exerted?

Suppose comet HR1957.1118 is on its way to impact
into the well-unknown star Alpha Concocti. Doesn't it
then accelerate with respect to everything at rest or in
uniform motion w.r.t. this star? Doesn't acceleration
require a force being exerted? (No, | didn't already say that).

Doesn't all of the above mean that the claim
gravity is not a force simply doesn't hold?

Maths doesn't prescribe nature what to do;
it only describes what it is doing.

4D spacetime merely is a type of graph.
One should not blindly see it as reality.
It solely represents it.

Ceci west pas wn tableaw d'wne pipe.

2 Nice gender neutral term? Please pronounce the i in hir like the i in him and not like the e in her...
3 prof. Hendrik Lorentz was a Dutchman and so am | (and in my passport, I'm Hendrik as well).
Please stress the first syllable of his surname, i.e. Lorentz and not Lorentz. The latter sounds very unDutch.
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But what actually is a force? sir Isaac Newton's magnum opus starts with:
Phllofophlx Naturalis DEFINITIO 1L

Ouantitas motus eff menfiura ejufdem orta ex velocitate et
quantitate materie conjuntiim,

I: I{ I N C I P I Z s Amount of motion is a measure equal to what arises

from velocity and amount of matter combined.

M A T H E M A T I C ‘A. HR: modern physics: momentum (NL: impuls).

DEFINITIO 1L

DEFINITIONES. . .. . Materie vis infita €5t potentia refislends, qua corpus unum-
: . guodgue , quantum in [e eft, perfeverat in Slatu fuo vel
DEFINITIO I : quiefcend: vel movends uniformiter in direftum.
Quantitas materie ¢ft menfura ejufdem oria ex illius dens Hzc femper proportionalis eft fuo ‘corpori, neque differt quic-
ﬁ’“’? et '”“S”""d_’”" conjunclim. quam ab inertia maff, nifi in modo concipiendi. Per inertiam
(...) materi@ fit, ut corpus omne de ftatu fuo vel quiefcendi vel moven-
Hanc autem quantitatem fub nomine corporis vel maffe in fe. di difficulter deturbetur.

queotibus paffim _intelligo. An innate power of matter is the power of resistance,

Amount of matter is a measure equal to what by whiqh each bo.dy, as far: as it is in it, perseveres in its
arises from its density and size combined. state of either resting or uniformly moving straight ahead.
() This is always proportional to its body and it does not differ
in any way from the inertia of the mass, except in the way of
conception. Due to the inertia of matter, each body is with
difficulty disturbed from its state of either resting or moving.

Furthermore, it is this quantity that I under the name
body or mass understand in the following passages.

DEFINITIO V.
Vis imprefla el allio in corpus exercita, ad mutandum €jus
Statums vel qusefcends vel movends uniformsser in diretwm.

Confiftit hec vis in atione fola, neque poft altionem permanet
in corpore. Perfeverat enim corpus in ftatu omni novo per folam
vim inertie.

An impressed force is an action exerted upon a body, in order to
change its state of either resting or uniformly moving straight ahead.
This force exists in the action only and it does not remain in the body when the action

is over. For a body perseveres in each new state solely by the power of inertia.

He mentions vis insita, vis inertize & vis impressa. Only the latter is a force as
meant in his laws of motion. Therefore, | translated vis as power in the other cases.

A force is that what changes a body's state of motion.
Does gravity change a body's state of motion w.r.t. the gravitating mass? Silly question.

In said work, Newton also presents what we call the law of gravitation
(he himself didn't call it a law):
GMm F, GM

Fg=—— or gzzzg:r—z
This second form gives it as a specific force, i.e. a force per mass. Please
stop calling it gravitational acceleration. It's specific gravitational force.
Be a physicist, not a kinematicist. Neglecting the tiny variance in r
(distance to centre of gravity) that exists within a gravitated body, this specific
force is completely independent of the body on which the gravitational
force is being exerted. The gravitational pull by the sun on the earth
merely is

0.00593 N/kg =~ 6 millinewton per kilogram,

which is rather small. Earth's pull on YOU is ~9.8 newton per kilogram,
roughly 1650 times more. This means Earth orbits the sun with hardly
any deviation from the spacetime geodesic, so it seemingly seems
to apparently quite rather accurately follow it in good approximation. U\
But it's not on it. No doctor today.
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Sir Isaac Newton:

14 PHILOSOPHIAEZ NATURALIS

Lzces
MuTtus,

LEX . .

Attioni contrariam [emper & equalem effe reallionem : five
corportm duorum atliones in [e mutuo [émper effe equales
& in partes contrarias dirigs.

LAW IIL

reaction : or the mu-
lhways equal, and di-

T every action there 13
tual actions of two

ontrary parts.

JUNK! The Latin text contains nothing that means every and semper & ;equalem clearly belongs
together & entirely applies to what follows it! A reverse translation of this 1°t part is Omni actioni semper
opponitur aequalis reactio. 1t also doesn't say actiones mutuze. Isn't mutual upon each other a pleonasm?

An ongoing & equal reaction exists contrary to an action :
or the actions of two bodies upon each other are always

equal & directed to contrary parts.
l.e. as long as an action takes place there is an equal and contrary reaction.

pon. each oth

When sitting on a chair,
| do feel an upward force being exerted on my backside,
whilst | am certainly at rest (it's a lounge chair ),
i.e. in an unchanging non-accelerating situation, aren't I?
Please be aware that acceleration is a kinematic quantity!

Doesn't this imply
a downward force must be exerted as well,
thus adding up to a resulting force equal to zero?

Doesn't this imply
that the claim of

gravitation not being a force
isin full contradiction with Newton III ?

Gravitation cannot be not a force!

Einstein's happiest thought of his life was that a person in free fall does not feel his own weight.
But does that necessarily & irrefutably imply that no force is being exerted? He reasoned that you won't
observe any velocity w.r.t. objects falling together with you, so you can well substantiate that you are at
rest during your free fall.

Yes. But now suppose you jump off the roof one second before me. | thank you in advance for
cushioning my touchdown. When | jump, you'll already have obtained some distance w.r.t. me, as
well as a velocity. We can simply use Newtonian mechanics.
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1
We have: xyou,t = xyou,O + vyou,Ot + Egtz vyou,t = vyou,O + gt
You jump att = 0: xy0,0 =0, Vyouo = 0
o 1
yielding: Xyou1 =739 Vyou1 = 9 (@t =1)

(Please do not perform a dimensional analysis, but think in coherent units; then it's correct by value).
We transform your equations

1
tot—1: Xyout = Xyou,1 T Uyou,l(t -+ Eg(t —-1)? Vyout = Vyou1 + gt—1)
1 1
hence: xyou,t = Eg + g(t - 1) + Eg(t - 1)2 vyou,t =g+t g(t - 1) [A]
att=1,Tjump: xpeq =0, Vme1 = 0 (@t =1)
and we find: Xmet = %g(t —1)? Vmer =gt —1) [B]
Similarly: Xdogt = % gt —2)? (Who gt it out?) Vdogt = 9(t —2) [C]
We obtain: AXyme = Xyout — Xme,t AVy e = Vyout — Vmet [A] — [B]
1

=%g+g(t—])=g(t—z) =g
and: AXyar = Xyout — Xdogt AVy a4t = Vyour — Vdogt [Al - [c]

=-g+9(t—1)+5gl(t—1)? - (t — 2)*] =g+glt—1) - (t-2)]

=g +gt-D+5g[t-D--DIE-D+(E-2)] =g+gt-1—-t+2)

=-g+9(t—1)+59(2t-3) =g+g

=g(t+t—1+ t—g) =g2t-1)

1
=29(e-3) =29

Obviously, you and me and our loyal dog are definitely not at rest w.r.t. one another, although more
or less (but morg Igss than more...) falling together! This fact that we are not at mutual rest but in uniform
motion during our free fall applies a severe restriction to Einstein's substantiation of the equivalence
principle. You can only claim to be at rest w.r.t. objects that "jumped" at the very same point in time!

Do you see we have derived our intermediate space is linearly expanding during free fall? For each
duo, we find Av/Ax =1/(t —1/2). Now substitute t’' :=t — 1/2, sit down in an easy-chair, have a
cup of coftea & ponder the Hubble-Lemaitre law. Then have a look at the appendix (@p.16).

How do we feel a force? Well, we cannot feel a force at all. But each force is exerted on some
surface area, yielding a pressure and that is what we feel. Sort of. We have receptors called Merkel's
corpuscles, mostly in our skin. They are oval shaped and generate a nervous signal on deformation.
That is how we feel a locally exerted inhomogeneous pressure. When someone pushes hir fingertip on
your skin, the pressure on that very spot becomes higher than on its surroundings. It is this difference
which tells you about the force on that specific spot. In the inner body it is similar. A lack or surplus of
differences (or a great difference w.r.t. what you're used to) may easily become noticeable when riding one
of those scary things in an "amusement" park. Oh, how funny, throwing up over unexpecting people.

However, gravity is not exerted on a specific body part, but on each and every (subatomic) particle
you consist of. In a free fall, all those particles undergo the very same specific gravitational force, which
equals the gravitational acceleration. There is not a single detectable difference throughout your body.
And Newton's 3™ law is about two bodies, but in free fall, you're alone. There is just nothing that can
render a reaction to the force that may continually be with you. That is why you don't feel gravity when
you are in a free fall.

But when you are sitting on a (non-easy-)chair, the differences get different. Now there are two
bodies, so finally, Newton III gets a chance to perform its task and it will gratefully do so. The chair will
push you upwards, compensating the gravitational force. This reaction force is exerted on just a single
region of the body. Your bottom, to be specific. And you may, when standing, feel a pull on your freely
hanging arms, which ultimately comes from a downward force, i.e. gravity, countered via Hooke's law
and the spring constant of your own tissue. Your own skeleton's resilience then generates the upward
reaction force. All these forces will not be evenly distributed throughout your whole body. Different
body parts feel different effects. That is how you perceive (feel the reaction force to) your weight.

Actually, you never ever feel your own weight = gravity itself, but the upward reaction force the
chair exerts on your backside. IFF there is a chair. The chair then feels your weight, just like you felt said
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1000 kg on your foot. You feel the chair & the chair feels you. Your foot feels the object & the object
feels your foot. Nothing feels its own weight. Never ever. The pedestal feels the weight of the statue
& the latter feels the N-III reaction force by the former. This reaction force comes from the resilience
of the pedestal and everything underneath it. (where the same applies: Earth feels socle plus statue, socle
feels Earth & statue squeezing it). Remember N's 3rd law, saying: actions of bodies upon each other.

Altogether, this means that not feeling your own weight says
nothing about the presence or absence of a force we call gravity.

And do you feel the air pressure? | don't and neither do you, do you? Do you SaintFrepez* think air
doesn't press at all, only because you don't consciously feel it? It's homogeneous all over your skin, like
gravity being evenly distributed throughout your body. No feelable differences whatsoever. Even on a
high mountain you won't feel the pressure declining with growing height, although you may become
aware of an air shortage (you'd not be the first one to vomit on the platform of the Jungfraujoch railway station).

Let's now have a look at Einstein's reasoning which renders the equation of motion being a geodesic.

Die Grundlage der allgemewnen Relativititstheorie.  T77
§ 4. Besiehung der vier Koordinaten zu riumlichen und zeit~
lichen MefSergebnissen.
kil

Der Fall der. gewohnlichen Relativititstheorie geht aus
dem hier Betrachteten hervor, falls es,. vermége des beson-
deren Verhaltens der g,, in einem endlichen Gebiete, moglich
ist, in diesem das Bezugssystem so zu wihlen, daB die g,, die

konstanten Werte

-1 0 0 0

0-1 0 0
(4)

0 0-1 0

0 0 041

annehmen. Wir werden spiter sehen, da8 die Wahl solcher Ko-
ordinaten fiir endliche Gebiete im allgemeinen nicht méglich ist.

https://einsteinpapers.press.princeton.edu/vol6-doc/321
https://einsteinpapers.press.princeton.edu/vol6-doc/322

DOC. 30 FOUNDATION OF GENERAL RELATIVITY

i)

§ 4. The Relation of the Four Co-ordinates to Measure-
ment in Space and Time

{iis)

The case of the ordinary theory of relativity arises out of
the case here considered, if it is possible, by reason of the
particular relations of the g.r in a finite region, to choose the
system of reference in the finite region in such a way that
the gor assume the constant values

-1 0 0 0
0 -1 0 0
0 0 -1 of - ‘ . (4

0 0 0 +1

‘We shall find hereafter that the choice of such co-ordinates
is, in general, not possible for a finite region.

https://einsteinpapers.press.princeton.edu/vol6-trans/167
https://einsteinpapers.press.princeton.edu/vol6-trans/168

4 Actual text: Douliou douliou douliou St. Tropez, Jenny Rock, 1964, https://www.youtube.com/watch?v=bWYWWrnXzsc ;
see also https://www.youtube.com/watch?v=F6eKMtPjfs| (Le gendarme de St. Tropez).
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C. Theorie des Gravitationsfeldes.

§ 18. Bewegungsgleichung des materiellen Punktes
im Gravitationsfeld.
Ausdruck fiir die Feldkomponenten der Gravitation.

Ein frei beweglicher, duBeren Kriften nicht unterworfener
Korver bewegt sich nach der speziellen Relativitatstheorie
geradlinig und gleichformig. Dies gilt auch nach der allgemeinen

Relativititstheorie fiir einen Teil des vierdimensionalen Raumes,
in welchem das Koordinatensystem K, so wihlbar und so
gewihlt ist, daB die g,, die in (4) gegebenen speziellen kon-
stanten Werte haben.

Betrachten wir eben diese Bewegung von einem beliebig
gewdhlten Koordinatensystem K, aus, so bewegt er sich von
K, aus, beurteilt nach den Uberlegungen des § 2 in einem
Gravitationsfelde. Das Bewegungsgesetz mit Bezug auf K,
ergibt sich leicht aus folgender Uberlegung. Mit Bezug auf
K, ist das Bewegungsgesetz éine vierdimensionale Gerade;
also eine geoditische Linie. Da nun die geodétische Linie
unabhéngig vom Bezugssystem defiuiert ist, wird ihre Glei-
chung auch die Bewegungsgleichung des materiellen Punktes
in bezug auf K, sein.

https://einsteinpapers.press.princeton.edu/vol6-doc/344
https://einsteinpapers.press.princeton.edu/vol6-doc/345

C. THEORY OF THE GRAVITATIONAL FIELD

§ 13. Equations of Motion of a Material Point in the
QGravitational Field. Expression for the Field-com-
ponents of (ravitation

A freely movable body not subjected to external forces
moves, according to the special theory of relativity, in a
straight line and uniformly. This is also the case, according
to the general theory of relativity, for a part of four-di-
mensional space in which the system of co-ordinates K;, may
be, and is, so chosen that they have the special constant
values given in (4).

If we consider precisely this movement from any chosen
system of co-ordinates K,, the body, observed from K;, moves,
according to the considerations in § 2, in a gravitational field.
The law of motion with respect to K, results without diffi-
culty from the following consideration. With respect to K,
the law of motion corresponds to a four-dimensional straight
line, ie. to a geodetic line. Now since the geodetic line
is defined independently of the system of reference, its
equations will also be the equation of motion of the material
point with respect to K.

https://einsteinpapers.press.princeton.edu/vol6-trans/190
https://einsteinpapers.press.princeton.edu/vol6-trans/191
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Wir machen nun die sehr naheliegende Annahme, daB dieses
allgemein Kkovariante Gleichungssystem die Bewegung des
Punktes im Gravitationsfeld auch in dem Falle bestimmt,
daB kein Bezugssystem K, existiert, beziiglich dessen in end-
lichen Riumen die spezielle Relativitatstheorie gilt. Zu dieser
Annahme sind wir um so berechtigter, als (46) nur erste Ab-
leitungen der g,, enthélt, zwischen demen auch im Spezial-
falle der Existenz von K, keine Beziehungen bestehen.l)

Verschwinden die I';,, so bewegt sich der Punkt gerad-
linig und gleichformig; diese GrioBen bedingen also die Ab-
weichung der Bewegung von der Gleichférmigkeit. Sie sind
die Komponenten des. Gravitationsfeldes.

https://einsteinpapers.press.princeton.edu/vol6-doc/345

We now make the assumption, which readily suggests itself,
that this covariant system of equationsalso defines the motion
of the point in the gravitational field in the case when there
i8 no system of reference K, with respect to which the
special theory of relativity holds good in a finite region.
We have all the more justification for this assumption as (46)
contains only first derivatives of the g,.,, between which even
in the special case of the existence of K,, no relations sub-
gist.*

If the I'J, vanish, then the point moves uniformly in a

straight line. These quantities therefore condition the devi-
ation of the motion from uniformity. They are the com-
ponents of the gravitational field.

https://einsteinpapers.press.princeton.edu/vol6-trans/191

In the 1%t paragraph of § 13, he says: (...) part of 4D space in which K, may be, and is, so chosen that
(-..). He is using values of which he had written in § 4 that they are generally impossible! This means it
cannot have any form of general validity! It is a nearly perfect contradiction! He starts with something
impossible as the first premise. €x falgo bel contradictione sequitur quodlibet, stultorum paradisus.

Then, in the 2" paragraph of § 13, he says geodesics are defined frame independently,

so (Modus Ponens): ifitis a geodesicin K, then also in Ky
and (Modus Tollens): ifitisnot ageodesicin K;, then alsonot in Kj;
i.e.: if a geodesic in one frame then in all frames &

& if not  ageodesicin one frame then in not any frame.
Didn't | just show a frame where it is a parabola, i.e. not a geodesic?

Are geodesics frame indei;eﬁdeht? Well, those Xs are not San Francisco
No, the above is not a parabola... & Berlin, but merely points on the map.
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My conclusion:
If there's acceleration in any frame, it is not a geodesic in whatever frame!

In his very first formulation of the Equivalence Principle, he mentions Beschleunigung des
Besugssystems = acceleration of the reference system. Said frame-independency of geodesics then
implies that if it is not a geodesic in a stationary frame, it neither is a geodesic in this accelerating
frame, nor in the fully equivalent gravitational frame/field.

He also says: not subjected to external forces, from which we may conclude he too didn't treat gravity
as a force.

Then he comes up with a consideration based upon other considerations in §2, yielding:

(.-) geodetic line (...), its equations will also be the equation of motion (...).
From which ascertained truth did he derive this?

His SR postulates are well-substantiated using the German word €rfabrung (experience), which to me
is a textbook example of proper induction (deriving an ascertained truth from verifiable phenomena). But
this time, in GR, we read Uberlegung (consideration) twice in one and the same paragraph. In (slang)
Dutch: hij lult er gewoon overheen (he's just blabbering over it).

Then he [QUOTE: makes the assumption :UNQUOTE] this would also apply in a gravitational field
when no K, frame exists, merely justified by the fact that only first derivatives of g,, are used.
It seems he tried to substantiate a brainchild, a concoction of his!
I do consider Einstein a great scientist, but | don't practice idolatry.
HR:
Assumptions always sprout from nescience.
Hence, they have nothing to do with science.
Lat. scientia = knowledge.
Antoine de Lavoisier:

Ideas should only be a consequence, something that
immediately follows from an experience or observation.

We should suppress reasoning to the ultimate and
only conclude from facts, which cannot deceive us.
Lavoisier debunked the completely thought-up phlogistorflapdoodle theory.
Albert Einstein:

Ourch blofies logisches Denken vermdgen wir keinerlei Wissen tiber die €rfabrungswelt 3u erlangen.
By pure logical thinking we cannot achieve any kind of knowledge of the empirical world.
And yet he did it himself...

In his publication, he essentially reasons:

1: in flat spacetime, forceless motion is along a straight line;

2:in flat spacetime, a straight line is a geodesic.

Therefore, in curved spacetime, all motion is along a geodesic.

Maybe you call this logic, but to me, it's applesauce, bellywash, poppycock®.

2026-03-31: Looking back at his very first claim of the Equivalence Principle, | suddenly realised next.
His SR postulates are well based upon observed phenomena, but the EP is built upon the lack thereof.
This smells like a flawed Modus Ponens inversion like: the roof stays dry if it's not raining. But any
fireman can tell you that even under a perfectly clear sky (apart from the smoke) a roof easily gets wet!
In https://henk-reints.nl/HR-accelerational-time-dilation.pdf, | show by calculation that acceleration &
gravitation are not truly equivalent!

Einstein invented a fundamental premise of GR, veiled with pseudo logic. Flawed reasoning, briefly
presented as the most obvious thing ever. A pejorative Dutch idiomatic expression says he sucked it out
of his thumb. And, most probably, Kai o0, téxvov!, Tu quoque, fili mi!, YOU too, my child!®
haphazardly took this geodesic malarkey for granted when your teacher convincingly told you so
because (s)he had taken it for granted when hir teacher etc.

NL: Gij zult niet voor zoete koek slikken wat niet te vreieirigs 18:11.

> Did you know "poppycock" comes from the Dutch word pappekak = porridge poo...?

6 Caesar presumably spoke his famous last words in an admonishing tone rather than a questioning one & (if at all) most
probably in Greek, which had a proverb: kai ov, Tékvov, tij¢ dpxiic nudv mapatpwén = kai su, teknon, tes arkhes hemon
paratrokse = You too, my child, shall have a taste of power. Possibly, Et tu, Brute? poetically turned it (already before
Shakespeare) into a question out of surprise. Actually, J.C.'s true last words were: brrwwwghgh fvvrrgrgwwhhh...
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What Einstein said was that forceless motion is geodetical, which we essentially already knew by
means of Newton's law of inertia. But he treated gravity as not a force. On page 2 of this very
document, Einstein wasn't satisfied by his own physically unfounded hypotheses, remember?

Treating gravity as nota force is denying zillions of observed phenomena! Per FHobem!

Earth's orbit around the sun lies in the ecliptic plane, doesn't it? Isn't this to be considered an
ascertained truth, derived from observed phenomena & certainly not an assumption? Can't we define
the (x, v,z (t= ict)) coordinates’ of spacetime such that the ecliptic lies precisely in the (x, y)-plane?
Doesn't z then continually equal nought while Earth is orbiting the sun? Can't we then safely ignore z,
leaving us with three-dimensional (x,y,T)-spacetime? Isn't it so that we can easily conceptualise
something 3D? Isn't this 3D-spacetime at Earth's distance from the sun as good as Euclidean? Doesn't
Earth's actual path through spacetime then, as time progresses, become a helix, whorling towards the
future? Ageodetical helja helical geodesiin nearly perfectly Euclidean spacetime, of course

Earth's orbit around the sun  Ex falso quodlibet, Paths of light = geodesics

in Euclidean (x, y, T) space. Herr Einstein! in Euclidean (x, y, T) space®.
Due to the constancy of the speed of light, it cannot accelerate & must follow a geodesic, as explained.
Earth does orbit the sun, light definitely does not. Can Earth's orbit then be a geodesic? Nincompoop!

It was Hermann Minkowski who first came up with a geometrical description of Special Relativity.
Einstein later quipped: Sincg mathgmaticians have takegn over relativity, | do not understand it
myself angmorg. But he did understand it. Moreover, he agreed with it & took the same path, thereby
(presumably unwittingly) implicitly switching cause & consequence. However, ~10 years later he wrote®:

Einstein to Reichenbach, 8 April 1926: €s ist verkehrt 3u glauben, dass die 'Geometrisierung’ etwas Wesentliches
bedeutet. €s ist nur eine Art €selsbriicke 3ur Auffindung numerischer Gesetze. Ob man mit einer Theorie ‘geometrische’

Uorstellungen verbindet, ist 2??liche Privatsache. /It is wrong to think that 'geometrization' is something essential. It is

only a kind of mnemonic for the finding of numerical laws. Whether one links 'geometrical' intuitions with a theory is a

private matter. Other writings would also make clear he probably/presumably did not doubt gravity is a force.

The first to find a strict solution to Einstein's geodetic eqn. of motion was Karl Schwarzschild,
practically immediately followed by Johannes Droste, who found the very same?®. Their mathematically
correct solution yields several inconsistencies, which | described in another document of mine!. | can't
blame Schwarzschild & Droste, they correctly solved the flawed Einstein Field Equation (EFE). Then
Mr. Penrose came up with a theorem built on it'2. Sorry, Roger, it's built on quicksand.

Despite my earlier remarks, | do adhere the equivalence principle in some way:
in a mathematical sense, it simply is:
J1—=2GM/rc? = /1 —v2/c% .. 2GM/r = v? . GMm/r = mv?/2
which just & only is the classical (Newtonian) conservation of energy.

To me, the quintessence is that the effects of gravitation and acceleration are similar
(simply because gravitation causes acceleration).

7 There is nothing wrong about using T = ict; it allows a more comprehensible drawing in the eyes of laymen.
& Image by Lars H. Rohwedder, https://commons.wikimedia.org/w/index.php?curid=1448629 (edited a bit by myself).

9 See https://henk-reints.nl/astro/Einstein-to-Reichenbach-Eselsbruecke.jpg (Ropiert am 27. Janner 2026 (Mo3art's 270.

Geburtstag) von https://www.universityarchives.com/auction-lot/einstein-superb-letter-dispelling-competition-to_442476083a).
10See: https://henk-reints.nl/astro/KNAW-Droste-Zwart-Gat-NL-Black-Hole-EN.pdf (both in orig. Dutch & in (not the best)
English). To my mind, Droste's derivation is more elegant than Schwarzschild's & Droste drew drastic & dramatically dry
conclusions, such as orbiting bodies spiralling OQUT (YES!) when r < 3a = 3rg (English text lacks this factor 3 in last sentence of
paragraph below eqn.29 @p.207).
1 http://henk-reints.nl/astro/HR-flawed-black-hole-equation.pdf
& https://henk-reints.nl/astro/HR-True-Schwarzschild-Solution.pdf (in which | practically prove it cannot be correct!)
12 Earning him the 2020 Nobel Prize for a flawless derivation from wrong premises...
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In GR, Einstein nowhere mentions his own SR eqn. for kinetic energy: E, = (y — 1)mc?.
But of course the EFE does describe spacetime geodesics, where the metric tensor is based on
Newtonian gravitation, which is then no longer considered a force. | combined Newtonian potential
energy & Einsteinian kinetic energy to describe motion, coining it Newsteinian'3, which of course yields
other geodesics (that | don't need anywhere as such, so | haven't even tried to find an equation).

Light cannot accelerate, so it must & does follow them. Bodies can however only do their utmost (see
Newton's Definitio III., saying: quantum in se est) when trying to approximate them. The stronger any type
of force (including gravity!) is exerted on them, the greater their deviation. Within a few rg, the EFE
& Schwarzschild solution very badly describe motion of bodies, not making any sense at all. Above, |
showed accelerated motion definitely does not follow a geodesic in spacetime, Q.E.D. The equivalence
principle then says neither gravitation renders geodetic motion. It means

the Einstein Field Equation does not describe the motion of bodies.
But it has been confirmed by quite some observations!
Nope, it hasn't. Confirmation bias!

| derived Mercury's perihelion precession using SR only41>, It explains why it's precessing, instead of
it just being a mathematical result. And it is an exact equation®®, while Einstein's formula only is in first
order. Moreover, his equation had already been found in 1898 by Paul Gerber, although it was argued
about and Einstein quite arrogantly ditched it. | can't find an error in Gerber's paper, but okay, that
might well be a shortcoming of mine.

Then | explained the factor of 2 in the deflection of light skimming the sun?®, instead of it just being a
mathematical result. | used merely 111 words without any mathematics, let alone tensor calculus

In other documents of mine'’, | present Newsteinian motion!3, which is purely based on SR. Since it
renders — in 1%t order — the very same as GR, it is confirmed at the very same level of confidence, even
by GPS. Did you know GPS is recalibrated at least once every day? So how accurately can it confirm GR?
Isn't recalibration merely an attempt to adjust reality to the infallible theory by screwing some knobs and
then saying the theory is confirmed?

Newsteinian motion®3 is based on Einstein's SR equation for kinetic energy: Eyi, = (¥ — 1)mc?,
which appears nowhere in GR. Newstein yields consistent results without totally unfathomable
concepts like singularities or swapping of space & time. To my opinion, most laymen should be able to
grasp it. "Normal" people really do not understand curved spacetime in a physical way, especially time.
Thou shalt not present an unfathomable mathematical equation and claim it to be a physical truth. How
can you call something completely incomprehensible to "normal" people an explanation? How can
YOU believe such claims? Please have a look at: https://henk-reints.nl/HR-Simplicity.pdf .

Gravitation, be it a force, curvature of spacetime, or whatever unfathomable conumdrum, does
render acceleration, doesn't it? Acceleration is absolute, i.e. the very same w.r.t. to each and every inert
point in the cosmos, don't we agree on that? Uniformly accelerated motion at v < ¢ provably does
not follow a 4D geodesic in spacetime, but a near parabola; for v — ¢ it only approaches such a
geodesic. The twisted thought that motion be along a spacetime geodesic is a severe & significant
misaiming. You will not narrowly miss your target, but proudly celebrate
a catastrophic failure and get pissed?® beyond all limits.

The whole werld cosmos is shaking with laughter
over Homo Sapihaha! Stultus Arrogans.

b g PHA
P‘:{‘-ﬂ Jagd ?74 %P\ﬁ,n»gm

13 https://henk-reints.nl/HR-Newsteinian-mechanics.pdf

14 http://henk-reints.nl/astro/HR-Mercury-perihelion-precession-by-SR-only.pdf

15 http://henk-reints.nl/astro/HR-relativistic-motion-in-gravitational-field.pdf

16 http://henk-reints.nl/astro/HR-Deflection-of-light-passing-a-mass.pdf (includes a fathomable explanation of gravity!)
17 http://henk-reints.nl/u/notensors.html

18 Dear Americans, in British English that means drunk, intoxicated.
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IIGnHﬁusd)end...

Uoll daneben, mein lieber Albert!

Shouldn't we be able to solve any motion using the principle of least action or
Fermat's principle: follow that path in 3D space that requires the least travel time?

FHotoeber, both involve integration over a path between already known start & end points.
Neither bodies nor photons have any a priori clue in advance on beforehand of the end point.
They just don't aim at any target at all. They are merely flying as (locally) straight as they can.

At least for light, Fermat's principle already IS a known ascertained truth.
Newtonian mechanics of two point masses yields just one path, which then IS the fastest.
A body's inertia makes it doing its utmost to stay as close as possible to a spacetime geodesic,
which happens to be the path of light, to which Fermat's principle does apply.

Einstein's GR publication: 54 pages;
Schwarzschild's publications: 8 + 11 pages;
Kerr's publication: 2 pages;

Misner, Thorne & Wheeler: ~1300 pages!

HR: The validity of what's gxplaingd is reciprocal to the size of the fairgy talg.

Sir Isaac Newton:

P by
)Y\:c:’ 5‘44,/ {4;&/&( it

s gy € /u [f‘ ,
Af il D}/ - 7
‘;v ¥ : "1{ «n/‘wv’ ‘ﬁﬂ[(

Truth is ever to be found in simplicity, & not in the multiplicity & confusion of things.

Untitled Treatise on Revelation (section 1.1), Rule 9, fol. 14r
https://www.nli.org.il/en/manuscripts/NNL ALEPH990026832700205171//NLI#SFL9002307

)
adid On art¥ ale.n Catm N UL L4

Please have a look at:
https://henk-reints.nl/HR-Simplicity.pdf
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When asked by a student what he would have done if Sir Arthur Eddington's
measurement of the deflection of light during a solar eclipse
had falsified instead of confirmed general relativity:

Then I would have felt sorry for the dear Lord. The theory is correct.
HR1: | might have said: €x falso quodlibet. /t has not been falsified.

HR2: It did not confirm general relativity'® (nor does Mercury's perihelion shift'**®),
there is no need to feel sorry for a not-confirmed-by-anything-at-all entity*®,
and the theory is not correct.

A severe confirmation bias has rendered a load of black hole gobbledygook
such as singularities (infinite density!?),
swapping of space & time (do YOU really understand that?),
achieving the very speed of light while a distant observer sees you come to a halt, etc.

We won't ever see you pass the event horizon, will we?
It will last infinitely long, won't it?

PUNCE!

WE DO OBSERVE BLACK HOLE MERGERS & THEY LAST MERELY A FRACTION OF A SECOND!

The Sound of Two Black Holes Colliding
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The Sound of Two Black Holes Colliding

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

Please visit:

COSMIC TRUTHS:  http://henk-reints.nl/u/
Gravitation without the use of tensors:  http://henk-reints.nl/u/notensors.html

19 The fact that you can't grasp some phenomenon confirms not more than your own ignorance;
it definitely does not prove the existance of any supernatural entity.
And yes, | am well aware this reaches only well-thinking people, the stubborn cannot be convinced...
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2GM r
Define: 71g:= =— ==
S c2 '’ P rs’ '8 c

Newtonian potential energy:

-GMm  -2GMmc? -rgmc? —mc?
Ep = = = = numerator!
r 2rc? 2r 2p

Albert Einstein: General theory of Relativity.
Badly-founded, as described above.
Schwarzschild solution renders Newtonian free fall: ¢éQué??°
Ber(p=1)=1
Albert Einstein: Special theory of Relativity.
Has well-founded postulates, based on €rfahrung!
Relativistic kinetic energy:
E, = (y — 1)mc?
Newsteinian conservation of energy,
yielding special relativistic free fall:

Ek+Ep=0
_ 2 _ mc? | _ 1 _ 2p+1
(Vee — Dmce” = 20 --Yff—1+2p— 2p

Yie(p =1) =3/2
JI-F2=2 2 Bslp=1) =
H

€rgo: B =1 = Z=Bx@1)

3

Due verita non posson mai contrariarsi

Two truths cannot ever contradict one another.

Galileo Galilei
in a letter to Benedetto Castelli, 215 December 1613.

> ~ 0.7454

“|&

Considering gravitation not a force, but
curvaturef thefabricof spacetime

is an unfathomable inscrutable form of
mathgmagical mysticism, not physics.

Moreover, it's just plain wrong, as explained.
Ceferum censeo
Relatibitatem Generalem elfe delendam
& Relativitatem Specialem elle retinendam.

20 Shouldn't this ring a bell, instead of everyone taking it for granted?
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Addendum 2026-04-21

Albert Einstein: Die Grundlage der allgemeinen Relativitatstheorie.
Annalen der Physik, vol. 354, no. 7, 1916, pp. 7691 822, last paragraph of 84 @p.779:

Die Gravitation spielt also gem#aB der allgemeinen Rele-.
tivitatstheorie eine Ausnahmerolle gegeniiber den {brigen, ins-
besondere den elektromagnetischen Kraften, indem die das
Gravitationsfeld darstellenden 10 Funktionen g,, zugleich die
metrischen Eigenschaften des vierdimensionalen MeBraumes
bestimmen. - S .

Slightly rewritten:

Die Gravitation spielt also gemafi der allgemeinen
Relativitatstheorie eine Ausnahmerolle gegentliber den

ubrigen (insbesondere den elektromagnetischen) Kraften, (...)

Hence, gravitation plays according to the general theory
of relativity an exceptional role opposed to the
other (especially the electromagnetic) forces |(...).

Doesn't this say gravitation IS a force?

Einstein's very same publication @p.801:

C. Theorie des Gravitationsfeldes.

§ 13. Bewegungsgleichung des materiellen Punktes
im Gravitationsfeld.
Ausdruck fiir die Feldkomponenten der Gravitation.

Ein fre1 beweglicher, duBeren Kriften nicht unterworfener
Korper bewegt sich nach der speziellen Relativitétstheorie
geradlinig und gleichférmig. Dies gilt aueh nach der allgemeinen

Translation (1920) by M. N. Saha & N. Bose:

C. THE THEORY OF THE GRAVITATION-FIELD.
813. Equation of motion of a material point in a gravitation-field. (...)

A freely moving body not acted on by external forces (...)
More precise: A freely movable body not subjected to external forces (...)

All in all, Einstein now apparently says:
gravitation does not act on a body...

Fncongistency is the only thing
in which humang are congistent.
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Addendum 2026-06-29

Albert Einstein: Die Grundlage der allgemeinen Relativitatstheorie.
Annalen der Physik, vol. 354, no. 7, 1916, pp. 769i 822, last paragraph of 82 @p.773:

Aus diesen Erwigungen sieht man, daB8 die Durchfithrung
der allgemeinen Relativitédtstheorie zugleich zu einer Theorie der
Gravitation fithren muB; denn man kann ein Gravitations-
feld durch bloBe Anderung des Koordinatensystems ,,erzeugen‘.
Ebenso sieht man unmittelbar, daB das Prinzip von der Kon-
stanz der Vakuum-Lichtgeschwindigkeit eine Modifikation er-
fahren mufB. Denn manh erkennt leicht, daB die Bahn eines
Lichtstrahles in bezug auf K’ im allgemeinen eine krumme
sein muB, wenn sich das Licht in bezug auf K geradlinig und
mit bestimmter, konstanter Geschwindigkeit fortpflanzt.

§ 3. Das Raum-Zeit-Kontinuum. ¥orderung der allgemeinen

One can "produce” a gravitational field
by a mere change of the coordinate system.

In his main and final publication on General Relativity, this is the only place
| can find where Einstein (indirectly) suggests gravitation be not a force.
Well, in aforementioned § 13. he writes: not subjected to external forces,
by which he simply ignores gravitational force & then describes it geometrically.
To my mind, he unwittingly exchanged cause and effect.

A coordinate system is — like anything mathematical —

a purely abstract concept that lives in the human mind only)!

By herself, our dear Mother Nature has no need at all for coordinates,
they merely are a human way to describe observed phenomena such
that we thinkwe understand things, which we actually don't, be honest!
John von Neumann: We do not understand things; we get used to them.

How can a purely abstract concept "produce"

(thank Newton he put it in quotes) something physical?

We can conceive ("produce") a coordinate system that
— HR: in a first order approximation only! —
renders the same as a true gravitational field.

It was Hermann Minkowski who in 1909 came up with a geometrical description
of Special Relativity & loudly shouted: THIS IS IT!, thereby immediately and
wrongly turning mathematics into a cause of physical things/phenomena,
which Einstein apparently swallowed whole & so did YOU !

In 1907 he already had the happiest thought of his life:
in free fall you do not feel your own weight.
Obviously, this rather directly leads to the concept of gravity not being a force.
However, as explained above, you never ever feel your own weight.
It's the chair that feels your weight and you feel the chair's upward reaction force.
Not more than a simple application of Lex III. amici mei Isaaci Newtoni.

A truth is still a truth, even if no one believes it.
An untruth is still an untruth, even if everyone believes it.
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Einstein's introductory text also mentions bending of light
vs. the principle of the constancy of the speed of light.

Well, its direction can of course indeed change,
but I'm glad he persisted in ¢ = |¢| being a universal constant.

How can light gravitationally bend?

Well, if you, like most physicists, think/believe light propagates as a stream of
particles we call photons (Einstein didn't use that word with reason!), then it's easy.
We've got: m = E/c? = hv/c? and bingo!

A photon has an effective (relativistic) mass which is subject to gravitation.

Johann Georg von Soldner already correctly
derived its Newtonian trajectory back in 1801.
Yes. More than hundred years before Einstein appeared.

Berliner Astronomisches Jahrbuch, Astronomisches Jahrbuch fiir das Jahr 1804, pp. 161-172.
https://books.google.nl/books?id=PN43AAAAMAAJ& pg=PA161
https://de.wikisource.org/wiki/Ueber die Ablenkung eines Lichtstrals von seiner geradlinigen Bewegung
https://en.wikisource.org/wiki/Translation:On_the Deflection of a Light Ray from its Rectilinear Motion
which | further analysed in https://henk-reints.nl/astro/HR-Newtonian-gravitational-lensing.pdf
| also deeply analyse & explain it in https://henk-reints.nl/astro/HR-Deflection-of-light-passing-a-mass.pdf

where | come to some important conclusions. READ this last document!

The mass of the deflected particle does not appear in Soldner's final equation.
Isn't gravitational acceleration (which equals force per mass) mass-independent?
Doesn't this mean the deflection is mass-independent?

Wouldn't this imply even massless entities should be deflected?

DOESN'T THIS IMMEDIATELY IMPLY
APPARENT CURVATURE OF SPACE
WHICH ACTUALLY IS DEFLECTION
BY GRAVITATIONAL ATTRACTION

OF ANY ENTITY THAT IS PASSING BY?

Note: this is not curvature of spacetime & not curvature-caused gravitation!
It's gravitation-caused curvature! Do not swap cause and consequent!

IF you — like me — reject quantised propagation of light
and relentlessly insist on light propagating as a wave only
(but interacting only quantised via E = hv & p = E/c)

then we need to consider next.

A (light) wave transports energy, agree?
Then the volume it occupies has an energy density,
hence a mass density, once againvia m = E/c?.

This implies each (quasi-)infinitesimal portion of the
"wave's interior" has mass and is subject to gravitation.

Therefore, the light wave is gravitationally deflected. Voila!

Of course it must agree with Soldner's solution
if we restrict ourselves to Newtonian mechanics,
i.e. a light wave is deflected according to the
very same equation as what applies to particles,
implying the same gravitation-caused curvature!
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Appendix

It seems that, when we jump off the roof without any rigid connection between us, our mutual distance
cannot remain constant, unless we jump at exactly precisely meticulously the very same point in time
and then Av =0 aswellas Aa = 0. Werner Heisenberg discovered this is as good as impossible.

There apparently exist no rigid connections between galaxies, so would their mutual distances be able
to remain constant?

We have: a= % s dv = adt “(a=0)=>(dv=0)
as well as: = % ~odx = vdt ~(w=0)= (dx=0)
hence: ((a =0.dv=0)A(v=0.dx = 0))

= (dv = adt) = (0 = 0dt)
& (dx =wvdt) = (0 = 0dt)
from which we conclude: t isindeterminate if both a & v equal nought.

Then the whole concept of time loses its meaning!

If a # 0 then we can say time exists and v cannot remain zero. Butif a = 0, v must be non-zero
in order to give the concept of time any useful meaning. Non-accelerating disconnected bodies cannot
have a zero mutual velocity. Doesn't the expanding universe simply deny any zero velocity?

Without expansion of the universe, time would be a meaningless concept.

In 1909, Hermann Minkowski proudly presented a geometrical description of SR, whereupon
Einstein quipped he did no longer understand it himself (but it lead him to GR as a geometrical description of
gravitation). If we replace t with 7 = ict, yourand my (x,7) spacetime are simply rotated w.r.t. one
another, depending on our mutual velocity. Please note: it's our graphs that are rotated, not space and
time themselves! Cgci n'gst pas ung pipg! But the less clever ones among physicists (by definition of
median, this concerns half the entire population; bottom half, that is) apparently don't understand i = V-1,
so they left it out, thus greatly simplifying(?) the concept by making it totally incomprehensible to a
layman, showing ungraspable graphs, great graffiti gruntling grumpy gramps groaningly grabsn't. Why
keep it simple if it can be complicated to the utmost? But | once taught hir that i is the imaginary number,
hence time simply is imaginary space, just how we can talk of a time distance in our everyday language
gobblgdygook and then (s)he quickly understood spacetime rotation as a difference in perception.

As our speedy flight's speed of flight nearly nears the speed of light, the spacetime rotation angle
approaches m/2 or 90°. The Tt-axis of your spacetime graph will more and more coincide with my
x-axis and vice versa. Did you ever realise that distant galaxies do approach the speed of light?

Of course, the progress of your time is the same as linear expansion of your t-dimension and the
progress of my time is the same as linear expansion of my t-dimension. But, as said, your t-axis may
nearly coincide with my x-axis and vice versa. Do you see what | mean? For once, it'll be me who's
haphazardly translating abstract maths to a physical proposition: your progress of time then is the same
as my expansion of space and my progress of time equals your spatial expansion. Oops, now it's me
myself who's cunfonigsly swapping space and time. But this time, it's for two different observers. From
my perception, your's are swapped and vice versa, but for each individual nothing peculiar occurs.

Spatial expansion of the universe & progress of time are the same,
i.e. they must have identically the very same underlying cause.

SORRY I'M LATE,
BUT YOU KNOW
HOW THE LINIVERSE
KEEPS EXPANDING.

2011 BALOOCARTOONS COM th

Created: 2024-07-27 Copyright © 2024..2026, Henk Reints, MSc. http://henk-reints.nl



http://henk-reints.nl/

