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Abstract

A recent mathematical re-interpretation of the Schwarzs@vlution to the Einstein
equations implies global constancy of the speed of light ¢ inrhdht of a 1912 proposal of
Max Abraham. As a consequence, the horizon lies at the end of ateipflong funnel in
spacetime. Hence black holes lack evaporation and charge. Bbtregeaffect the behavior
of miniblack holes as are expected to be produced soon at the LadgenHz2ollider at
CERN. The implied nonlinearity enables the “quasar-scalingecang.” The latter implies
that an earthbound minihole turns into a planet-eating attractor nanlaér ¢han previously
calculated — not after millions of yearslwofear growth but after months ofonlineargrowth.
A way to turn the almost disaster into a planetary bonus is suggested.

(September 27, 2007)

“Mont blanc and black holes: a winter fairy-tale.“ What is peeferred to is the greatest
and most expensive and potentially most important experiment of historyeate eniniblack
holes [1]. The hoped-for miniholes are only*f@m large — as small compared to an atom
(10°cm) as the latter is to the whole solar systen}®(@®) — and are expected to “evaporate*
within less than a picosecond while leaving behind a much hoped-fgnatare* of
secondary patrticles [1]. The first (and then one per second aiitioa per year) miniblack
hole is expected to be produced in 2008 at the Large Hadron CollideiR{ GEar Geneva
on the lake not far from the white mountain. The smashing of faktgarotons against each
other at sufficient beam accuracy is expected to do the trick with the helpgfteory [1].

The experiment is controversial for quite a while. After caneeas raised on the Internet
that the miniholes might “eat the earth” [2], a worst-caseai@ was calculated for the case
that they for some reason do not evaporate [3,4] since the expexntgéahg evaporation [5]
is not a measured fact and Helfer [6] has put it in doubt in addgraper. Fortunately, the
small mass of the miniholes (ideally a multiple of the Planaksyof 0.05 milligram — a grain
of salt — but actually 15 orders of magnitude less [4]) endows thim avvery small
attractive cross section indeed. So they can only gobble up about onshamad quark
(with appendages) per day [4]. This argument implies that humanmitiyei case of non-
evaporation still has much more than a million years left to etadha planet before the
latter is “eaten” [4] — an outlook not too much different from ther folllion years still
allotted to us by the sun.

Thus, the currently accepted “safety net” can be described as having 4 levels:
(i) the miniholes may fail to appear;
(ii) the overwhelming majority will leave the earth immediately;
(i) all will evaporate;

(iv) if not, a long period ofinear growth — “1 quark per week eaten” — lets them be
pussycats since it will take at least a million years before theth&eatrth” [3,4].



This information has effectively calmed down the Internet community.

Is this “appeasement philosophy” (as Einstein might have smtiligd? First, Helfer's
nonevaporation conjecture [6] could recently be proved independently [7bn&ex new
conjecture (the quasar scaling conjecture) becomes possiblecaseqjuence leading to the
conclusion of the title as we shall see.

Helfer’'s conjecture is confirmed by a new result in genaativity. General relativity
could be changed for once — not in its mathematics but in the intdrpnetof the
mathematics [7]. Two new implications follow: lack of evaporatiad lack of chargedness
of black holes. The second feature then via nonlinear self-organizetods to a new
prediction (“fast earth-eating").

Specifically, the Einstein equations imply the famous Schwardsdalution which
describes how light and everything else behaves in greaterreatgrgproximity to a heavy
mass if the latter is condensed down to its Schwarzschild radibeo the radial
Schwarzschild metric one can, for example, enter the simultaneatisnmsf two stationary
outside pointsgrand r (“outer* and fnner”) while r is the radial parameter (not the radial
distance) andse= 2GM/E is the Schwarzschild radius (with G being Newton'‘s gravitational
constant, M the gravity-generating mass in question and c the stasped of light). The
metric then allows one to calculate the so-called “coordimate difference“At for light sent
between points and g and vice versa,
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[8] (p. 130). Multiplication of this time interval by the standasdocity of light, c, then
formally generates a distance:

at = Eo—rﬁrslnr"_rsé. (2)
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This vertical distance near a black hole has no name so far. s&xsethat it diverges
(becomes infinite) when approaches the Schwarzschild radiys This reflects the well-
known fact implicit in Eq.(1) that light emerging from the Sclegahild radius (atjr= r)
takes an infinite time to reach an outside pajrdnd vice versa [8]. The reason is also well
known: the speed of light, ¢ as a function of r, approaches zera@gwoachessrin the
Schwarzschild metric [8].

What could be shown in reference [7] is that the distance desbylieg.(2) isreal. That
is, the infinite time it takes by Eq. (1) to cover the distdm®eendand g is in accord with
the interpretation that ¢ onstantthroughout. This “constant-c interpretation“ of Eq.(2) is
compatible with a proposal made by Max Abraham in 1912 [9] in resportbe ffirst non-
constant-c theory proposed by Einstein in 1911 [10]. The variable-urdegbt then
incorporated four years later into general relativity — which indeaght never have been
found without it. Now, the variable-c property unexpectedly turns out t@dendant in a
special case: Eq.(2) formally implies that closer and clséne horizon, space gets more
and more strongly dilated in compensation for the lacking decire@&s|g’]. The same locally
isotropic size change had been demonstrated before in the much maaé speext of the
equivalence principle [11].



The new taking-literally of Eq.(2) is tantamount to an infinite mleard-extension of the
Einstein-Rosen funnel (the upper half of the famous Einstein-Roselgehri Three
previously unknown facts follow from the re-interpretation of the unabdmgathematics: 1)
infinite proper in-falling time; 2) infinitely delayed Hawkimgdiation; 3) infinitely weak
chargedness of black holes. All 3 contradict accepted wisdom, stathgard calculations
must have involved an undiscovered false step at some point since thematats is
unchanged. Indeed for one of the three (the first), a straiglatfdrproof could be found that
the non-constant-c traditional interpretation makesé#meeprediction [7]. This proof, which
invokes a standing vertical laser wave betwgemd g, can be extended to the other two.

So much for Eq.(2) and its implications. What are the consequemaesiblack holes?
The validity of points (i—iv) above is affected. Firstly, point<{ifailure to be produced —
becomes indistinuguishable from the other case that already fonmm@tioles remain
undetected Hence there is a certain risk now that the experimentbeilunnecessarily
cranked up to unwittingly produce heavier miniholes than intended.

Secondly, point (iv) gets altered by new matter-eating prepesfi miniblack holes: The
linear growth rate asserted ceases to be valid since it was bast@ assumption that the
eating-up of a charged quark does not alter the chances ofhetkteencounter. In
contradistinction, the new unchargedness implies that a change ienth®nment is
generated by every single eating act. Only when the minisaie exactly one negative
charge (electron) per positive charge (1.5 positive quarks) eatémens no imbalance
induced. But to assume such a symmetry would be unrealistic thiaceffective eating
cross-sections differ for electrons and quarks due to their strdifgging speeds (classically
speaking). To fix ideas, the encounter rates may be assumed to éigiuer for the (on
average) positively charged quarks. At first sight the pertimgpiication of “one orphaned
electron per day“ sounds innocuous enough — a new eating rule cannot posxiifly the
million-year prediction of point (iv), one feels. Neverthelesdittear prediction made under
point (iv) above breaks down.

Nonlinearity comes in many forms. Some have no qualitative iatiolis, others have a
knack for “self-organization.” This fact enabled the origin of life [12]. Coulegkithat nature
harbors a second “pet attractor* — one that raises its head wvememeblack hole with its
nonlinear eating habits is placed into eatable matter? Thesatswhis question appears to
be yes. Everyone has seen pictures of the most spectaculamgsalizing nonlinearity in the
cosmos: the beautiful saddle-focus — a disk of in-spiralling matter with an orthagmmgjlet
of charged particles being ejected from the middle on either sid#led @ “quasar” [13].
Quasarstypically contain a 1-billion-solar-mass black hole at the cerfténeir in-spiralling
accretion disk of matter and the jets of charged particleshéxaver millions of light years.
But quasars do not stand alonkticroquasarslook just the same even though they contain
only a single star — after upscaling by a factor of onéohil(cf. [13]). Can this astounding
self-similar hierarchy — the only of its kind in nature — perhaps be continued dowRAwards

There is no doubt at present thailanet— roughly a million times smaller in mass again
than a microquasar — will once more “look the same” downscaled bheanfaictor of a
million as a “picoquasar,” if given the chance. Indeed at the etiteamillions of years of
linear growth predicted by point (iv) above, a violent continuation like time was not
exluded [3]. Once nonlinearity is acknowledged as putting an end & mewth atsome
stage, however, the same onset can no longer be ruled out to occur aad@mnstage.



This is the “early self-organization hypothesis” of black hole growth. Althoothing but
a possibility-in-principle, it compellingly implies that the doaealing of quasars does not
stop at the one-earth-mass level, or a tenth, or whatever. No ®a@halea at present how
far thequasar-generating principleontinues down the line. What is certain is only that each
further step implies a proportional “reduction of the linear wgitime*“ after which the
minihole ceases to be a pussycat and becomes a planet-eatingrmohise decrease in
waiting time could make up a factor of a thousand or a factor afiamor very much more.
No matter how trivial it may appear, this scaling-induced “acceleratsoatii main result.

Let us be a bit more specific. Since we started out fromordinearity valid at the
lowermost end of the ladder, the self-organizing attractor fronupiper end can in principle
be thought to downscale all the way through. The limit at the lewdrwould then be our
minihole itself. A quasar replica this size, if existing, wdoddby three multiplicative factors
of a billion smaller than a picoquasar is relative to a quashis miaximally consistent self-
organizational scenario is tipecocubed quasar conjecturddow likely is it?

This is the ten-billion-dollar question. In order to assess theityatir not of this worst-
case scenario, the active properties of black holes at both erdssafale need to be known.
On the one end, a good quasar theory is required, cf. [13], on the other, dyn e@enzled
knowledge of the eating process performed by a near-Planck sinddlack hole is called
for. Even the first task is incompletely answered at preseetiroBe for one believes in
rotational energy to be transformed into radiation [14]. At the lower end ofdhes sotually
nothing is known to date beyond the mere “existence of nonlinearityeasaw. And the
fact that quantum mechanics is bound to enter in a currently unknown Wathing but
“educated guesses” are possible.

One (uneducated) guess goes like this: First, a point-shapedcqueek close enough to
the minihole to get gravitationally captured if some third bodycdafinement-partner
perhaps) absorbs part of the joint angular momentum. An in-spiratiotipn could then set
in for the captured partner on a scale of?’i@m, perhaps. The circling charge would
generate a strong magnetic field orthogonal to the disk. Aeauctlectron could be
magnetically attracted along the axis to stick close tartimthole during the time the quark
circles down the upper part of the funnel after passing thel&eth threshold. During this
period, the minihole would be effectively negatively charged —caittighthe next positively
charged quark with a force 20 or 30 orders of magnitude strongeitshgmavitational pull.
The thereby captured second quark then attractgher nuclear electron along the same
transversal axis of magnetic flux lines while the previoustmleaets expelled by the new
one along the same axis — a first “jet.”

This fictitious scenario is but one of many possible “maximailgrstretched down-
scalings” of the still not completely deciphered self-simitgwasar-producing principle” of
nature. It would be surprising if the self-organizational powér tlee combined
electromagnetic and gravitational saddle focus called an “mglesdar” indeed went that far.
But to exclude even this extremal downward extension with certaniypparently not
possible at the time being. As mentioned, it does not really matiere precisely the
process stops at the lower end. Although it would of course be asiansaotinsist on this
“maximal nonlinear scenario® as to insist on the “maximaldmrsgcenario” extracted from the
first eating event. The picocubed quasar hypothesis, which sedola almost to the level
of a quantum-constrained electro-gravitational dynamo (EGD), is d@ysmallest and
perhaps least likely member in a long series of most certainly valid brothers



So much about the new situation valid in the face of nonevaporation andgeuiciess
implicit in Eq.(2). Is the emergingnified quasar theorperhaps linked to the soon-to-be-
switched-on experiment at Geneva? All that can be said aintkebeing is that the over-
optimistic millions-of-yeardinear scenario of point (iv) above is no longer on the table (cf.
[2]). The alternativenonlinear theory offered (quasar-attractor hypothesis) is preliminary.
Under ordinary circumstances, it would certainly not be made the dfaan experiment any
time soon. But if the desire were there for some reason, tliegnérexperiment would be
evenmoreextensive than the one soon to be launched — because as a first step afaceut
platform would need to be built. This would at least double the cost cethpathe earth-
based endeavor.

No matter how defective, however, the above thédmyurrently about to be tested on
earth: near the snow-mountain which according to the children’stsmbgrs the spring of
eternal youth. This brings us to the non-physibatl part of the present analysis. The two
new results presented above (Abraham scaling and quasar sdaligg)hand in hand with a
third “scaling problem® if you so wish — of the time needed tduata the other two. This is
because the new physical scaling implicit in generalivélds Eq.(2) comes from a group
almost devoid of credentials in the field. Hence it could takesyentil the idea is given the
benefit of the doubt. A second minus point is that the new idea segni@agls to
absurdities. The infinite distance of the horizon if true implexcessibility of the inner
Schwarzschild solution including the famous singularity inside inadeé of 90 years of
high-level work. It therefore goes without saying that the 6.00¢hssts associated with
CERN - almost the majority of the scientific community — Wwikdly see reason to wait until
a learned debate about Eq.(2) has set in. The fact that ththeewy is formally irrefutable
since the mathematics is unchanged may or may not be suffiegsan to give it the benefit
of the doubt. Even publishing may prove impossible in the short time wiledowin such a
case one can only hope that the theory in question is devoid of applications.

Perhaps it is. The new elephant-trunk feature of the Einstein-Rosexi could be hoped
to prevent string theory from being applicable — so that the iexpet loses all danger by not
working. However, this desperate alternative between a beatgfulyt on the one hand and
a beautiful planet on the other is unlikely to be chosen by faiead-is well known, Einstein
returned time and again to string-like (Kaluza-type) theonethée 1920‘s and 30's. This
compatibility between string theories and general relatigityiost certainly inherited by the
particular solution to the Einstein equations focused on here.

If the new interpretation of Eq.(2) Isoth correctand compatible with string theory,
however, the planned experiment acquires the status of a risk —atrestgof history. This
fact is unknown. Is there anything that can still be done to make the theory héerextent
that it will be given the benefit of the doubt so we can alltsatit isfalse (as | hope it to
be)? There is one point left to mention even if this goes agtiasgrain of scientific
etiquette: the discreet charm of planet saving. A strekicbadmes to mind as a conceptual
bridge:

“Last time | tried to do something for the planet was thirteen years ago,
‘Lampsacus hometown of all persons on the Internet’ [15] was the name,
by coincidence the police were ordered-in

to keep me out of my lecture hall for months in a row,

three times was | carried out in front of the students,

each time the plain-clothes officer in charge spontaneously

apologized afterwards which invisibly restored dignity, but the

requisite 10 billion dollar fund never materialized.”



Sorry if you are lost without the melody. But the last stamrs@ams the missing cue:
Planet-saving involves a fund of 10 billion if the right of the young nigjtm get access to
life-saving information and knowledge is to be met — in the one case. And-Bdaired frees
a fund of 10 billion if CERN stops the experiment — in the other ca&esuperficial
coincidence. Or is there a common denominator between the twolstheets invoked, the
one with an ancient Greek name and the modern one at the laka?®y rte it goes without
saying that CERN mustot when idling turn over its fund to Lampsacus since it needs it to
foot its other activities — not to mention the fact that CERMtexk the Internet in the first
place and hence occupies a saintly status.

Nonetheless everyone sees that the planet suddenly is safeFagadverybody realizes as
if personally taken by the shoulder that planet-saigngorth ten billion on the free market.
So it goes without saying that at least one far-sighted sporniochip in the money on
CERN'’s behalf — for Lampsacus. To celebrate the fact that tkinth just escaped from
grave danger. Thales of Miletus once demonstrated to his feilimens that there are
situations in which theory is stronger than business. Busineasninis grateful for being
given a planet. In this way a simple theory — a constant fatttoduced into an old equation
— can have world-saving repercussiods. (

Even if false ©©).
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Footnote

Y The new unchargedness is not actually needed to arrive aeshis, since a progressively
more and more strongly charged miniblack hole would entail nonlinear implications, too.
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Abraham-like return to constant c in general relativity:
“O-theorem* demonstrated in Schwarzschild metric

Otto E. Rossler*

Division of Theoretical Chemistry, UniversityTafbingen, Auf der Morgenstelle 8, 72076 TubingeR,G.

Abstract

General relativity allows for a mathematically equivalemsiea in which length changes
absorb the traditional changes in c. This conjecture is deomeasfaaitthe special case of
the radial Schwarzschild metric. Two size-change results nalstaa decade ago in the
context of the equivalence principle — one relativistic, one quantura freasbtained in the
radial Schwarzschild metric. Hence a previously neglected|ratiservable defined by
dd/dr = 1/(1-2m/r) determines physical distance. Sinc¢&lt= c, Max Abraham’s constant-
c postulate of 1912 is unexpectedly fulfilled. The well-known infiniedar distance” of the
horizon of a Schwarzschild black hole therefore reflects an iafaistance. An infinite
proper infalling time into black holes is a corollary. Sirtee latter time is canonically finite,
ananomalyis encountered. To help decide it, an independent second proof is sketskhdd
on a standing vertical light wave. An added merely qualitatvel proof involves the
Finkelstein diagram. If the new result can be confirmed, finidhledk-hole horizons,
wormholes, Hawking radiation, charged black holes and singulardgeesedo exist in nature.
Quantum-supported linear and curvature-supported nonlinear features efirspacan be
distinguished. EINaschie’s fractal E-infinity theory offers itsslfa independent test bed.
(April 9, 2007, March 20, 2008)*

1. Introduction

Einstein first introduced a height-dependent c (in a high tower tm @aequivalently an
ignited long rocket in outer space) in the context of the equivalpngeiple in 1911 [1].
This proposal caused grave concern on the part of his elder collehgaleatk who, after
having fully embraced Einstein’s special relativity, was raot to sacrifice the latter’s
central tenet of a globally constant speed of light ¢ [2]. Ein'st new axiom of a potential-
dependent ¢ was instrumental to further progress and got evemmgallgorated into general
relativity four years later, as is well known [3].

The variable-c axiom has a familiar consequence in the Sdulddzmetric, which is the

single most important solution of the Einstein equation of 1915. The “cabedspeed of
light® c(r) is here a function of the distance parameter r:

c(r) :%:ct(l—Zm/r) , 1)
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where 2m is the Schwarzschild radius (with 28GM/c?, M the central mass, G Newton’s
gravitational constant and c the universal speed of light (cteFesid Nightingale [3], p.
129). Eq.(1) states that the speed of light valid with respdbetdistance parameter r, c(r),
becomes zero as r approaches the Schwarzschild radius 2m from above.

In spite of its well-known lack of constancy relative to rs dound to remain at least
locally unchanged by virtue of Einstein‘s covariance postulate (whichspibsit locally, the
laws of nature must be everywhere the same including the speed of light)thiShconstraint
is indeed fulfilled by Eq.(1) can be seen as follows: Proper timdocally slowed dowrby
the factor (1-2m/ffrelative to coordinate time t (since d (1-2m/r}’?dt; [3], p. 127). This
is the same factor by which the radial distance R is paadireasedrelative to coordinate
distance r (since dR = (1-2mAfdr; [3], p. 125). The two local changes — the temporal and
the spatial one — taken together compensate for the change in ¢ givenl)y Egléed dR/
= dR/drCdt/dt Cdr/dt = (1-2m/r)*dr/dt=c.

The global change in ¢ formally implicit in Eq.(1) conflicts with Abrahamntuition.
Could it be that, contrary to appearances, Abraham’s postulateuallg fulfilled in the
Schwarzschild metric, and if so in general relativity at large? Theeaute this question is in
the positive as far as the radial Schwarzschild metric isecoad. This surprise result is to
be demonstrated in the following along with some implications.

2. The size-change conjecture

In 1998, an in principle well-known but rarely (if ever) mentionedtivettic fact was
independently spotted in the equivalence principieequality of the two vertical radar
distances (down-up and up-down, respectively) in an accelerating {d¢keThe method
used was the “WM-diagram.“ The two mirror-symmetric caditters W and M stand for
light rays moving updown or downup twice, respectively (forming ansgtnc XXXX
pattern). The diagram illustrates thahe intervalsalong the top and the bottom of the 4
concatenated X's (that is, “upstairs” and “downstairs® in a e@liti accelerating rocket)
interlock consistently with each othéespitetheir unequal durations. While this fact is well-
known in principle (compare the “Einstein synchronization“ of Rindle}, [6]e pictorial
method — which grew out of a chaos-theoretic mapping proposal madetey Frohlich —
reveals a new factrelative size increase downstairs by the redshift factor obseroed f
upstairs This is because the vertical distance, when measured uskrigplidgses from
upstairs, is exactly so much larger than when measured from downs@onversely, the
blueshift factor observed downstairs implies an egelaltive size decrease upstaiy the
blueshift factor observed downstairs, which amounts to the same t{iihg. objection that
width appears unchanged from the respective other vantage point can bg meoking
projective anisotropy.) The relative size chaegplainsthe unequal vertical radar distances
found in the equivalence principle. The latter are, by the way, easy to vepiycatly using
a TV tower, a pocket laser, a mirror and a counter (Gerhardecpafsonal communication
2001). Thesize change resuis, by the way, already implicit in a special-relatiddinding
of Walter Greiner's [6]

In the same year 1998, Heinrich Kuypers came up with the idesvéoa look, likewise in
the equivalence principle, at the gravitational Dopplershifinafter wavesn order to see
how quantum mechanics fits in. This allowed him to realize thathaofon mass downstairs
is reduced by the gravitational redshift factor as is well knowraf#},mas®n the same level
must be reduced by the same factor owing to local energy watiser [8,9]” Hence



guantum mechanicpredicts (via the de Broglie wave-length of matter waaed, more
specifically, the Bohr radius which is inversely proportional tated® mass) that th&ize of
every object downstairs is enlarged in proportion to its redshift [8,8his quantum
prediction coincideswith the previous relativistic prediction in a kind of pre-estalelis
harmony.

The two 1998 observations were each made independently of Abrahamsuwen;é&
priori it appears infinitely unlikely to suspect a connection. Or coube ithat Einstein and
Abraham areeconciledby Frohlich and Kuypers? It is this outlandish conjecture whith is
be demonstrated in the following. Since the “playground” of the equislprinciple is no
longer sufficient, the Schwarzschild metric offers itself as the b&lipfachoice.

3. Demonstration of the conjecture
3.1 Some well-known findings

The Schwarzschild metric is the oldest explicit solution of tinst&n equation. It was
already found in late 1915 by a friend of Einstein’s under unfavorabsema circumstances
(Karl Schwarzschild died soon thereafter). The mentioned book byr FosteNightingale
[3] will continue to be used in the following as a backdrop — with pagabers put in
brackets, like (p. 130), referring to their book.

Just as it was the case before with the equivalence principle [4], the up-dotle dod/n-
up distances measured by light sounding (“radar distances®) Hiffédre mutual redshift (or,
in the opposite direction, blueshift) fact@lso in the radial Schwarzschild metric. This fact
deserves to be looked at in more detail.

Firstly, the mutual redshift factor owes its existence toutiequalproper timesvalid

upstairs and downstairs. “Proper time's, as already mentioned in the Introduction, at every
local r defined by

td= (1-2m/r¥?dt 2)
if t is the coordinate time (p. 127).
Secondly, the “coordinate time differendd“between upstairs and downstairs depends on
the coordinate value®f the outer () andinner () radial position, on the one hand, and the
local coordinate speed of light(r) given by Eq.(1), on the other. Integration of Eq.(1) if

written in the form dt = ©(1-2m/ry'dr, between jrand §, yields thecoordinate time
differencevalid for a down-up (or equivalently up-down) light signal:

At =t [ @=2m/r)*dr 3)
CJi

(p. 129). Multiplication of this time interval by c formally geats a corresponding
distance

Mt = J'rr (L-2m/r)*dr . (4)



This distance haso nameup until now. (Only the indefinite version of the same integral i
well-known under the namer* “ in the Eddington-Finkelstein formalism [10], a fact that we
shall come back to below.)

The distance given by Eq.(4) cannot be measured directly. It carb@rdvaluated on
either end — where it is then automatically weighted by thal ltime-shrinking factor of
Eq.(2). What comes out is the well-known “radar-sounding light distafas Foster and
Nightingale call it [3], p. 130). The latter reads, when evaluated frompiberend g,

M, = dJdttAt = (Lem@”{fafzm/o*m
or after integration
M, = (1-2m/p)*? Eo —r +2mino " ZmE )
r—2m

(p. 130). One sees that thiswn-up radar distance as it can be called — diverges (becomes
infinite) as r approaches the Schwarzschild radius 2m from above.

In corresponding fashion, the opposite radar distaic@alid at thdower end ris arrived
at. It differs from the former only by the subscript (i instead of 0) in thiebiiexcket:

Mt = (1-2mM2 & —r +2min L E. (6)

Thisup-down radar distance as it can be called — unlike the former doesdiverge when;r
(now the position of the observer) approaches the Schwarzschild radius 2m from above.

Theratio between the two different radar distances, Eq.(5) and Eq.(6), is

cAt, _ HL-2m/r, 8
= : (7)
cAt, Hl— 2m/r,

This ratio is the “WM result* of reference [4] valid in the Schwarzschild imetr

So much for some well-known facts in the radial SchwarzschildiaonetOnly the
distinction made between “down-up” and “up-down“ radar distance appears to be new.

3.2 Compatibility with the Fréhlich-Kuypers size change

The described facts of the Schwarzschild metric can nowxbeposedwith the surprise
observation of Frohlich and Kuypers — the redshift-proportional sizegeharinciple — in
order to see how well the latter fits in or whether it @eatn incompatibility at some point
which would then spell the end of the present approach.

The new point heuristically to absorb into the Schwarzschild mistrithe redshift-
proportional relativesize increasedownstairs predicted by Frohlich and Kuypers in two



independent contexts. Does this feature if hypothetically introdcmetladictthe accepted
facts in the Schwarzschild metric? Surprisingly, the answen. is

To see this, it is first necessary to realize that the &adsehild metric alreadgontainsa
height-dependent change in size (which by the hkayvisefails to show up in the transverse
direction owing to projective anisotropy when looked at from above awhel This
canonical radial size increageads, as already mentioned in the Introduction,

dR = (1-2mifdr (8)

(p- 125). After integration, this generates the so-called “radial distanceédreand :
AR = f @L-2m/r)™¥2dr

(p. 128), or explicitly

v2 (rv2_o 12
AR = [ro (ro a Zm)]l/2 a [ri (ri a Zm)]l/2 +2min r:l/z + gollz _ 2::))1"2

9)

Note that thistraditional radial distance does not diverge when ;r approaches the
Schwarzschild radius 2m from above. Indeed, of the 4 radial distalecegied so far in the
Schwarzschild metric — Egs.(4), (5), (6) and (9) —, only the first two diverge.

However, the “intrinsic local size change” dR, valid in the Schsehild metric with
respect to the local distance parameter r by virtue of Edgs(&pt the end of the story in our
present context since there now possibly existsvalocal size change — the one predicted by
the above-mentioned combined WM and de-Broglie argument. This postotedize
change is governed by the relative redshift or blueshift valitheatrespective other radial
position. Hence it is determined by the ratio of frequency shitig,7), divided by the local
proper-time factor valid at the observing positignby virtue of Eq.(2). This yields the
predicted net factor

/2
—2MT H g omi 2 = (1-2mip
-2m/r,

for any object located atebserved fromgpri. Thus, we have (writing r for in the brackett)
@ = (1-2m/)"?dr (10)
as our conjectured new local size change factor.

Thepostulatednew local size-changegof Eq.(10) has exactly trmameform as the local
size-change dR of Eq.(8) above. Therefore theretvaoepossibilities open at this point:
Either the new size change factor of Eq,(10) is nothing but a nelerneation of the old
factor of Eq.(8); then the traditional radial distance R of EgdBjains the only physically
relevant radial distance in the Schwarzschild metric. b@h size change factors (the old
dR/dr and the newaldr) contribute on an equal footing locally if the new size chasfge
Frohlich and Kuypers is real. In this case the resultingetéitfe local size change factor”
ddd/dr is equal the product of the two individual factors named:



o _
dr

d—REldﬁ‘ = (L-2m/r)*,
dr dr

that is,
M = (1-2m/r)'dr. (11)
This hypothetical new effective local size change factor geneaas distance integral

A0 = [*@-2m/r)dr = —r +2min 72N (12)
{ r,—2m

The new distance integrAll (“[I-distance®)replacesthe traditional distance integrAR of
Eq.(9) as the correct “radial distance‘if-the new Frohlich-Kuypers size change factor is
added while everything else remains unchanged.

Unexpectedly, Eq.(12) islentical to Eq.(4) above. Thusothinghas been introduced in
effect as far as measured distances are concerned!bdve employed “roundabout way* of
heuristically usingwo local size changes — the old Schwarzschild factor of Eq.(8) and the
hypothetical new Frohlich-Kuypers factor of Eq.(10) — in order tplax the old radar
distance of EQq.(4) proves to be a perfectly legitimate option. ®pt®n renders the
traditional position-dependemeduction of cof EqQ.(1), which likewise leads to Eq.(45 (
Eq.12), redundant. Both views make equal sense at first sight. Sbauld let nature have
a word. The new view if false should lead to predictions at vaiarih reality. Is this the
case?

3.3 The Shapiro time delay

The Shapiro time delay was introduced in 1964 by Shapiro [11] and indepengjently
Muhleman and Richley [12] as a testable counterintuitive implicaifoime Schwarzschild
metric (“fourth test of general relativity”). They encouettimuch skepticism at first. To
date, the underlying equation (Eq.3) is empirically confirmed insihlar system to an
accuracy of A0° [13]. The currently accepted interpretation is that time suffer
counterintuitive delay while the radial distance R is covered laidhis delay is predictably
caused by the slowing of the velocity of light c(r) near a gravitating object

But there now exists an alternative interpretation: the rmsvcsiange axiom of Eq.(11)
can be invoked. Adopting this interpretation is equivalent to sayingf tisdthot a change in
c but a change in distance” that has been measured. This mearisethab identical
distances, &t of Eq.(4) and\[] of Eq.(12), can both be re-named intsirggledistance,

R = O—ri+2mlnr°_2mE . (13)
r,—2m

3.4 Abraham vindicated

The newly obtained unique distancg [toduces (after division by c) the very time delay
At familiar from Eq.(3) above (with ensuing radar distances Eqgds6). The old local size



change factor of EQ.(8) valid in the Schwarzschild metric eeds be alone since a new
factor, EQ.(10), has been brought in.

Thatbothfactors are valid in the Schwarzschild metric (in the productiacf B comes as a
surprise from the point of view of the equivalence principle. Hegeriot the new factor of
Eq.(10) which is surprising but the fact that it no longer stands @hodetermining size in
the Schwarzschild metric due to the presence there aldHactor of Eq.(8). This amounts
to a qualitative differencebetween the “curved® Schwarzschild metric and the “flat”
equivalence principle. Quantum mechanics continues to “see” onliatheefsion and so do
mass and energy. Orgyze(and with it distance) is determined bgth factors.

If we accept the new size change law (Eqg.11) as beinginalice Schwarzschild metric:
what about Abraham’s hunch? The new-old distance found (Eqg.13) deservegiverba
new name: “Abraham distance” -ARWhy? Because this distance (EGEg8.4) formally
implies thatc is constanbver the whole trip! This fact was already implicit in Eq.(d)\ee —
but our eyes were held at the time as it were since we digehdave a good reason to take
the coordinate-time differendd of Eq.(3)that seriously.

The new “Abrahamian interpretation” of Eq.(13gcuivalentto the standard interpretation
of the radial Schwarzschild metric — as far as predictedhifesigime delays for light and any
resulting formal distances are concerned — yet wigihobally constant Hence we can state
the following ‘] theorem®:

Theorem: In the radial Schwarzschild metric, global constancy of ¢ holds true with respect
to theaturaldistance parametet, defined by & = (1-2m/r)*dr.

The naturalnesdollows from the Frohlich-Kuypers size-change. Madidity follows (using
Egs.11 and 1) from the identitydddt = (1—2m/r)dr/[dr(1-2m/r)Y/c?] = ¢

A more general way to put the same result would be to speak 6tdhservation of
longitudinal spacetime volume® (longitudinal spacetime area) inraldgal Schwarzschild
metric — and presumably general relativity at large. In theeptecontext, the formulation
that “Abraham’s dream” is fulfilled for once in generalatelity in the special case of the
radial Schwarzschild metric, is perhaps the most appropriate.

4. Consequences
4.1 First, the familiar side

The unified picture arrived at does not change anything in tepted facts. Only on the
level of interpretation are there any consequences to expect. One such interpretational
consequence is, nevertheless, quite tangible:

Corollary: The horizon of a Schwarzschild black hole has an infinite distan¢e R from
the outside.

This infinite-distance resulioes not really come as a surprise because the “radar distance
(signal-return time multiplied by Y%2c) of the horizon is well-kmote be infinite from above

by virtue of Eq.(5) as we saw ([3], p. 130). In the present conteist,familiar finding
acquires a subtle change of meaning, however: The infinite digtance is no longer an



“artifact“ of the change-in-cdownstairs, as had to be assumed up until now, but the
consequence of a previously overlookedange-in-sizedownstairs. According to the
achieved new semantics, the same distance thaallg infinite from above. This conclusion

is in perfect agreement with the Abraham principle. Everything appears haetdoi once.

4.2 A surprise secondary implication

In spite of the harmony obtained, there exists a deremdndaryimplication which
appears virtually unacceptable: Black holes can now no longeatigeckin finite time — not
only by light with its infinite radar-sounding delay for which this fact isliMknown as we
saw (Eq.5 and Shapiro), but bpyinfalling object. The result is so strong it even remains
true when the falling time is measured in terms of gh@per time of the infalling object
itself! For the relative distance is now “really infinit@R, is infinite for = 2m). Hence the
above “change in semantics“nsorethan a mere change of words for once: it has tangible
physical consequences. Since this cannot be the case by veniatefisome previously
accepteghysical factsare bound to have been in error!

This statement amounts to amomalous situatiorhaving been reached. Hence the
anomalous “infiniteproper infalling time* merits an independent proof in terms of the
standard picturesince the physics is bound to be invariant under a change of sesnaltiti
such a proof were to be found, the accepted ways of deriving the contdatyng back to
Oppenheimer and Snyder’s famous paper of 1939, cf. [14] — would lose créditat first
sight more natural thing to do — to re-work the old equations themselwssuld be
counterproductive, given that the pertinent mathematical paths hatecal the test of time.
Only a round-about way — like the cat's around the hot mush — has angecto succeed in
case thereeally is something out of kilter. Such an alternative proof can tenhatdeebased
on the paradigm of standing light wavégenerated by two mutually opposite laser sources of
perfectly matching frequency and phase, cf. [15]). A rough sketch goes asfollow

A standing light wave is assumed to be set up vertically betiieehorizon and the outside
world. This can be achieved in principle: two mutually opposite leseons ofdiffering
frequencies can be positioned upstairs and downstairs in such a teageseerate a standing
light wave in between them — if the frequency ratio matchesnilteal redshift or blueshift
factor (Eq.7). (If necessary, mediating “doubly open laser canam&dtto the locally
matching intermediary frequency can be inserted.) In the eakregse — outside-to-horizon
— at stake, the frequency ratio between downstairs and upstaicaepgs infinity. In this
limit, the resulting “Jacobian ladder of light* possessesmfnite number of rungs (standing
wave-crests). This prediction is in accord with the acceptaditenfradar distance (Eq.5).
While the locally valid distance between rungs differs widelgpproaching zero for people
living near the horizon —, the distance between rungsristantfor a fictitious particle falling
at constant speed. Note that according to the equivalence prirzciiglet wavesent down
from aboveretains its frequency in the upper frame in spite of its being pssively
shortened when arriving at — or passing by — a more downstait®posThe same features-
conserving fact holds true for a constant-speed particle thatoiser than a photon.
However, the speed of a falling ordinary particlaasconstant but accelerating by definition.
The situation is exactly the same as it holds true for amsr dadder of infinitely many equi-
spaced rungs — in special relativity. In special relativityjrdinite number of equi-spaced
wave crestannotbe passed by in finite proper time — neither at constant speedt nor
constant acceleration nor (as here) under an increasing bwnifigHout acceleration;
compare EQq.(5.24) of French [16] with the pertinent classical eeef@0.2) of Greiner's



book ([6], p. 168). This result carries over via the equivalence princidience the total
proper infalling time isnfinite. (Q.e.d.)

The result just sketched is in accord with the infinite distan&sqfi3) above. Still, since
the time-honored reigning consensus holds that the Schwarzschild milies afinite
proper infalling time (cf. [3], p. 139, or [14], p. 851), a third, onlyalitative argument
appears desirable to have as well:

Picturescome to mind at this point. More specifically, the fact that'tberdinate speed” of
an infalling body, v(r) = dr/dt ([3], p. 143), needs to be constaadystedto the local
“coordinate speed of light* c(r) = dr/dt of Eq.(1). This “congiste check” is particularly
vital at coordinate values close to the horizon where the ragidldones become more and
more compressed around the curves of infalling matter near yheptadic vertical line r =
2m of the horizon, in the traditional r,t diagrams. While a detalezbunt of the local
situation is not possible in such drawings, there is one exceptien:Finkelstein diagram
([17], p. 152). Here, the ingoing light rays are straight 45-degseending lines that,
nevertheless, are subject to a (graphically invisielgonential scalingn the neighborhood
of the vertical line r = 2m. The same applies to the almostllphslightly less slanted
particle rays. Since in this diagram, r*+t is plotted versushtrezontal r axis ([17], p. 150),
the Finkelstein diagram is compatible with Eqg.(13) above. For r% anRhis diagram (as
mentioned above following Eq.4). Although this pictorial argument is qublitative as
ordered, it can possibly even be made quantitative (g.e.d.).

4.3 Consequences of the new unreachability

Firstly: If the horizon cannot breachedin finite time by any object, black holes also can
no longer evemormin finite time. For a horizon that cannot be reached in finite time can also
not arise in finite time. (What precisely happens when justidiséiota” of mass remains to
be added to an almost-critical homogeneous collection of maspessarts an interesting
selforganization-type question; note that action-at-a-distaac@ot be invoked in this
context.) From the nonexistence of a finished horizon it then folltwas Hawking's
beautiful evaporation result [18], which relies on a finished horizon,igitstely delayed,
too, and hence ceases to be physically effective. This rulenemelid for mini-black holes
(despite their greater tunneling capabilities) by virtue of Kuypaygantum-scaling result.

Secondly: Light cones cease to be compressible in the radedtiair of the
Schwarzschild metric. This fact is bound to have further consequenicethe context of
time machines and other very general implications of the Emnetgiation (like gravitational
waves and rotating frames). For example, wormhole-based tictgmaa [19] depend on the
horizon being reachable in finite time. They therefore are atitwatia ruled out in the
Abraham picture. Gddel time machines, on the other hand, remain po&sbipare the
beautiful drawing in [17], p. 169). This fact notwithstanding, a cautiorengark recently
offered by a youngster should perhaps not go unmentioned (“Time machimest exist
given the infinite duration of the future¥Why? “They would be all over the place by now.
Unless the percentage of time travellers that aren’t infinitelyeful about camouflage is
zero. “Yes — but this is unthinkable!").

4.4 Main open task

The revived Abraham proposal of a universal ¢ amounts to a surppbeaiion of the
radial Schwarzschild metric. Is it possible that alternatmegrics derived from the Einstein



equation will teach otherwise? The mentioned qualitative fit thighEddington-Finkelstein
metric speaks in favor of reconciliation. Therefore, the nexh éask to solve reads: How
do the field equationshemselvedook like if “size, not ¢* depends on the gravitational
potential?

5. Discussion

A simple new result valid in a subcase of the Schwarzschildcmeds presented. “Radial
spacetime-volume conservation“ is one possible way to put it. ©leeisthe time locally,
the larger space locally. The stronger the magnificationtimke, the stronger the
magnification of space: hence “space-over-time"“ is constantMax Abraham would have
liked this result. A first glimpse of how his mind worked | ganfr Valérie and Christophe
Letellier at the university of Rouen three years ago.

The result presented is nothing but a beginning. Nonradial direatiting Schwarzschild
metric have yet to be considered. Angular momentum has to be irdgtbehext (Kerr
metric). And the full Einstein equation is waiting to be considehereafter. Even more
sophisticated higher-dimensional analogous equations [20,21] are bound to come next.

What will remain if the main result can be confirmed? Four results are tiikpbrsist:
1) Nonexistence of finished horizons (due to an infinite proper infalling time) and hence
nonexistence of finished black holes, so that only “almost black holes” [22] remain.
2) Nonexistence of Hawking radiation.
3) Nonexistence of any spacetime elements beyond the horizon (including sileglar
4) Nonexistence of charged almost black holes.

These four predictions are surprising because they each flyfatdef accepted wisdom.
If they hold true in the radial Schwarzschild metric, analogous neswits are bound to be
found in the four less restricted cases mentioned. It hence wouldtd¢o have a simple
method to falsify the above result. An independent approach to quantustirsgawas
found by EINaschie [23], cf. [24]. It will be instructive to seeetlter part or all of the above
predictions can be confirmed or disproved in this independent methodology.

To conclude, a so-called “variantological approach” to spacetinysigshhas been
presented. That is to say, a fictitious return to an eartieel |of sophistication was
heuristically adopted [25]. Whether the presented approach can stdesit thietime is open.
Possibly — or hopefully —, it can be falsified soon since its results challengeiyoatcepted
facts in the modern fabric of spacetime. A priori speakingptbkability that the two simple
insights of Fréhlich and Kuypers can turn back the wheel of histoaytime when Einstein
and Abraham fought their friendly battle of giants is negligghall. Where precisely is the
error located?
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Footnotes

UThe size change can also be derived from the twin-clocks paradox of specityelati
Conservation of angular momentum implies that the “younger clock” (if imgrieed as a
frictionless rotator) must have been proportionafiiargedwhile making its fewer turns.
Cf. [8,9] for an analogous implication of the gravitational twin paradox.

?The same fact was mentioned in passing by Werner Israel [26]: Quote: &tfitatipnal
(..) redshift factor (..) recalibrates locally measured mass and workrgiesavailable to
an observer at infinity."

®Note, by the way, the interesting identity it = dR/dr (see Introduction).
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