Inconsistance mathématique et physique du modéle des Trous Noirs. Le modeéle
des Plugstars en tant qu’alternative.
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Premiers résultats du télescope de I’horizon des évenements.
Premiere image du trou noir supermassifs.
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It is also straightforward to reject some alternative interpretation.
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La conclusion qui s'impose est de rejeter toute interprétation alternative.
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Figure 1 : Images des objets au centre de M87 et de la Voie Lactée.

Mesures de température de brillance. Rapport Tmax/Tmin : 3.
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R=(3z,+p)% = (7" - n')s
eingetuhnt ist b rpeaide
Setzt man diese Werte der Funktionen fim Ausdruck (9) des Linienelements ein und kehrt zugleich zu gewbhniichen Polarkoordinaten

2urlick, so ergibt sich das Linienelement, welches die strenge Ldsung des EINSTEINSChen
Problems bildet:

dR?
1-a/R

Dasselbe enthalt die eine Konstante a, weiche von der GroBe der im Nullpunkt befindlichen Masse abhéngt.
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1
ds® = (1 — a/R)dt? - - R? (d#® +sin? 9dg?) . R=(r*+0*)* | 09

Figure 2 : La premiere présentation de sa solution métrique par K.Schwarzschild
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Wenn man zu Polarkoordinaten gemif x = r sin $ cos b, Y=
rsin $sin ¢, 2 = r cos & iibergeht, lautet dasselbe Linienelement:

ds* = Fdt*— G (dr*+r*dS*+r*sin’ 3d¢*) — Hr*dr® 6

= Fdt*—(G+ Hr*) dr* — Gr* (dS* + sin® $d¢?) (©)

Figure 3 : Schwarzschild introduit des coordonnées polaires bXc
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Structure étrange de la
solution de Schwarzschild HE
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« Singularité de Schwarzschild » : quand r=R_g ??

2GM M
= G = 3km—

Rg C2 M. o)
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Figure 4 : L’identification de la grandeur intermédiaire R a une coordonnée polaire r.
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wobei die Hilfsgriofe

R = (3-’5:+F]’“ = (7.3_*_&3)!;‘3
eingefithrt ist. :

Setzt man diese Werte der Funktionen f im Ausdruck (g) des
Linienelements ein und kehrt zugleich zu gewd&hnlichen Polarkoordi-
naten zuriick, so ergibt sich das Linienelement, welches die
strenge Liésung des Einstrinschen Problems bildet: '

aR’ &

== a,HR—]f1 (('i.'.”-i’—!— sin®* $d¢”), R = (r+a%". (14)

.

ds’ = (1 —a/R)dt’—

Dasselbe enthiilt die eine Konstante z. welche von der Grofe der im
Nullpunkt befindlichen Masse abhiingt. I

Fig.5 : Extrait de son article ou figure sa présentation de la solution
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424 Sitzung der phys.-math. Klasse v. 23, Mirz 1916, — Mitt. v. 24, Felnnar

Uber das Gravitationsfeld einer Kugel
aus inkompressibler Fliissigkeit nach der
Emvsteivschen Theorie.

Von K. SciwARzscHILD.

(Vorgelegt am 24. Februar 1916 [s. oben S. 513].)

§ 1. Als ein weiteres Beispicl zur Eixstevschen Gravitationstheorie
habe ich das Gravitationsfeld ciner homogencn Kugel von endlichem

!
Fig.6 « Champ gravitationnel a l'intérieur d’une sphere emplie
d’un fluide incompressible, selon la théorie d’Einstein.

7..6>.00?&!d!-630>&96!(0'&6D?>(3(6&F!BI(!0+&/'1:380&!d7..6>.00?&!63>(3A&!
!
Das Linienelement im Innern der Kugel nimmt, wenn

man statt @, ., , ., (/) die Variabeln o, §, ¢ benutzt, die einfache
Gestalt an:

9

3 COS Y, — COS Y\’ 3
ds” = (" L %) dt? — 7 |dy? 4 sin* o, dS* 4+ sin® ¢ sin* Sd¢*|. (35)
x L,

AuBlerhalb der Kugel bleibt die Form des Linienclements
dieselbe, wie beim Massenpunkt:

ds = (1— % ) dr— LA R (dS + siu’Sdfp"")l
R 1 —af/R (36)

N
wobei: Ri=134p l

ist. Nur wird p nach (33) bestimmt, wihrend fir den Massenpunkt
p=—o? war.

Fig.7 Les métriques intérieure et extérieure de Schwarzschild'bnc!!i!
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2 COS Y,
+p = o
PP = Fo 3 €OS ¥, — COS ¥, (30}

Fig.8 : Expression de l'énergie totale, a l'intérieur de la sphére bnc!!
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Fig. 9 : La construction du temps propre, selon D.Hilbert$!
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ausfillt, heiBe eine Strecke und das lings dieses Kurvenstiicks ge-
nommene Integral
=
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Fig.10 : Une second longueur de I'espace-temps WG définie par D.Hilbert
dont la signification reste inconnue a ce jour3!
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Fig. 12 : Absence de continuité dans le changement de variable de l'article b"Yc
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Fig.14 : Le diagramme de Kruskal b"mc!!

|

10! /7(8&07&! /+3::@(B9&! @& :6(07(:&! >9! 63/.(6! >+=773D! BY(! (07(&! K! ."'&6! :.96!
@+&G:@(73'(.0!BI(!6&BI(&6' @&/!84:.'8E/&/! @&/'D.(0/' @.96>&/1 &' @&/!:@9/!7.876&0'&/$! V&
>&IH69/I3@!0&!1J.0':3/1>30/17&1/&0/$!=010.'&631&0!:36'(79@(&6!BI&! @3!D?'6(EIREI &G :6(
KI@+3(>&!>&! 7&/17..6>.007&/10&!'&0>1:3/1 J&6/! @3! D?'6(B9&! >&! M.6&0'L! K! @+(0A(O(F! @.(0
A39'F1:9(/B9+&0!@+.77966&807&!@3!A.07'(.0'AI'&0>11&6/!L.26.$

X\ IGeométries de mondes réels et géométries de mondes complexes.!!

>+84:86/96A37&/!5(&D30(&00&/F! K! p!>(D&O/(.0/F!>.'2&/1>+90&! D?'6(B9&! 84:86C.@ (BI&S! !
:36'(6!>&! 7T&.GHAED'&/13@.6/!:.//(C@&!>&!7.0/'69(6&!90!&0/&DC@&!>&! 7.96C&/1-?.>?/(BI&/F!
>.0' @+&G3D&0! &/ 7&0/7! :&6D&"68::69880>&6! @&I6! /'697'96&! -2.D?'6(BI&S! €.9'&/!

@&/! -630>&96/! B9&! @+.0! D30(:9@&!/.0' 3@.6/! 7&0/?&/! 6& @& JI&E! >9! BXEISRIBEA@!
1+3-(//&!>&17..6>.007&/!.9!>&! @3!D&/96&!>&! @+?@?D&0'1>&! @ 0-9&96!/$!

1IV&! BO+.0! :&6>! >&! JO&! 7+&I'N@[' BO+.0! :9(//&! &0J3-&6! >&/! 7.96C&/F! &0!'30'! BO&!
J9('&/N >&! -.(0'/FI BY(1 0&! /. (80" :3/! >&! -?.>?/(BO&/F! D3(/! 3::36'(&00&0" C&@' &'! C(&0! K!
@+.CO&'$IM+.9(@! D?'6(B9I&!-36>&! 7&:&0>30'/3!A.07'(.003@("?$!*.00.0/190! &G&D: @& K! >&
>(D&0/(.0/FIK!'63J&6/!@3!D?'6(BI&F!>&!/(-03'06&1 44!

r
I11L.".0/BI&! 7&@ @R 6&:6?/&0'&190! A63-D&0'1>&! @3!D?'6(B9&! >&! Q78R3 G EEE/!
3//.7(?'K!90&!/96A37&!>&!62]).@9'(.ORIEBARY &! >&! @ IBDR.1 39'&96F! &0!"m"hF! 3430'!
:?26711.0::@.0-&D&0'>30/! R*!I&'17.0/'69(!@+?B93'(.0'>&1/31D?6(>(&00& binc$!!!



2
St EnRl +
sl
[
[
!
Fig.15 : Surface de Flamm
!

V&' .CO&' &/ &0-&0>67! :36! @3! 6.'3'(.0! >+90&! :363Ca@Hde! 39'.96! >+90! 3G&S! Q&/!
D?6(>(&00&/! :363C.@(B9&/! /.0' 39//(1>&/1-?.>?/(B9&/$! [230D.(0/1.0! :89'1 303@4/&6! /3!
'.@.-(&1&017J3@930' @&':?6(DE'6&!>&!7.96 C&/IA&BD?&/FIK!617.0/'30'F!BI(!/.0 @&IF&E67
D 3(/10&!/.0':3/1>&/1-?.>?/(BO&/1>&! @3!/96A37&$IV&!: 76(DEGE I &//&!>+T'6&!16?&@". 96

16! ~! 5/$! =0! 7.0/(>E6&! >.07! BO&! 78894/ D(0(D3@! &' BI9+(@! &G(/'&! >.07! >&/! 7.96C&/!
A&BD?&/! BI(F!'630/A.6D?&/! :Bbitnotopie régulicreF! :678&0'&0' 7&"&1:6.:6(?'?$! M+.CO&!
0+&/'1>.07!:3/! contractile$! V+&/' 90&! '697'96&! -?.D?'6(B9&! BY(! 2'3C@('! 90! : 0'6&!
>&9G!&/:37&/11*1&97 @ (>(&0/$!

11ro:3//30'1&0!1X*1.01:&9'1&0J(/3-&6! @+84:&6/96A37&!>?A(0(&!:36!/3!D?'aBI&

2
SXHII I 4 drR +1°(d6° + sin’0de?)
S
- !
r

INEO! 0.'&63! BO&! 7&"&! D?'6(BO&! 0+&/' 39'6&! BO&! @3! :36'(&! /:3' (3@ P&IBI&! >&!
Q78R36L/I78(@>$! ,@.6/! BO&! @+.CO&' X*! 2'3('1 (0J36(30'! :36! @+37'(.0! >EHFH&LF! 78&@9(
(0J36(30'! :36! @+37'(.0! >&! =sXt$! =0! :&9' @K! &07.6&! D.0'6&6! BIMEB7'(C(@('?! &O!
73@79@30" :36! (0'?-63'(.0! @+3(6&! >& @+.CO&'! 7.0/'(9?! >9! /.9/! &O/&DC@&! >&/! :.(0'
7.66&/:.0>30'K!190&03@4&96!7.0/'30'&!>&!@3!7..6>.007K.16$!




! 1X

IIMK! &07.6&F! &0! /&! /(930" >30/! @&! >.D3(0&! >&/! 67&@/! .0! 7.07@9' BO&! 7&"&! 3(6&! 3! 90,
J3@&96!D(0(D3@ER! BI(!&/'1 78.@ @&BHRhére de gorge$IM+.CO&'1 7.0/(>?6 8! T'6&!
(0'86:67'?17.DD&! 6?/9@'30'! >&! @3! >?A.6D3'(.0! 6?-9@(E6&! s8.D.".:(B08+#8E6&! Q1!
>+3(6&N R 2/&@.0!>&/!/:8E6&/!>+3(6RA?6(896BI(!:.//[E>&0'13@.6/! @&96!:6.:68!62/&39!

>8-?.>?/(B9&/ 1sd-630>/17&67 @&$!23(/!'7& @EED&!/.0':3/1>&/1-?.>?/(B9&/!>&! @+.CO&'!
7.66&/:.0>30'K! @3!D?'6(B9&! s" 24! >&9G!/96A37&/!/.BY//(! &0-&0>67&/!:36! @+37'(.0!
>&!-6.9:&/ FEs1t!>30/'@&! 73/1>&!@3!/96A37&!>&!q@3DD! &'l =sXt! >80/&MEIGA3 7 &! X*F!
3//9630"90!:. 0'1&0'6&!>&9G!&/:37&/!'X*1&97 @ (F(&B! @+(0'&6D?>(3(6&!>+90&!/:8E6&! >&!
-.6-&!>+3(6&84n R ¥

IIV&"&! 84:&6/96A37&! X*! :62/&0'&1.07! >&9G! D.>&/! >+&0-&0>6&D&0'$! Q.('! 7”@ I(
[+&AA&T'9&!:36190! A&I(@ @&'3-&! K! @+3(>&! >&!/:8E6&/1/&!>7>9(/30' >&! @3!/:8E6&! >&! -.6-
8.D.'8 ?'(&$!' M3!'..@.-(& &/ 3@.6/! 7T&@@&! >+90&! J36(?'?! K! C.6>! &' @&/! -?.>?/(BI&/! >&
:8E6&/ 0&! 1.0' :3/! >&/! -2.>?/(B9&/! >&! @+84:&6/96A37&$! *30/! 90! /4/'ED&! >&!
7.6>.007&/! { 1,0, } @&/!/&T7'(.0/136!>&/!H @30 I6!VIV/'1/.0'1>&/1 7&67 @&/$!Q L BTDE&

7(1&/180-80>678&!:36! @+37'(.01>&!=sX1!/96!90&!/96A37&!>&!@3DD$!M+.CO&'18?6(&!3@.6/!:
0.0!7.0'637'(C(@ (P %.96!/+&0! 7.0J3(076&! (@' A39'! (D3-(0&6! B9&! @3!/96A37&! >&! q@3DDF
C3/79@30"/&@.0' @&/'>&9G! 30-@&/1J.("!".9/1/&/1:.(0'//&! D3(0'&0(6!K!90&!>(/'307&!
>017&0'6&!-?.D?'6(B9&!/9:26(&96&!K!5/$IME&/N(OA(O(&/:./('(.0N>&17&"&!/96A3T&F!39!-621>&/!
6.3'(.0/F! A.0" B9+&@ @& 6&/'&!'.90.96/!'30-&0'&! 39! 7&67 @&! -.6-&F! /&@.0! 90! >&! /&/! -630>/
7&67@&/$! M+84:EHI8HX*62/9@'30'&T.668&/:.0>! 3(0/('K! 90t .0'16&@ (30" >&9G! &/:37&/!
X*1&97 @ (>(&0/F! @ &BIR-EEID &M & 68IT'&D&O'K!>&9G! AGHKE@BH?' ?X*! KIC.6F!
78@9(17'30' 3@ .6@BRBEG&I>+3(6&KR > $! V&"&!IA. (/1 7.96C&/! (//9&/! >&! @+37'QOESXt!

196!@&/!-?.>?/(B9&/!>&! @3!/96A37&!>&!q@3DD!/.0"39//(!@&/!-?.>?/(B9&/!>&! @+84:&6/96 A3’
X $l

I11IM+84:&6/96A37&!>&! Q78R36L/78(@>!&/1(0J36(30'&!:36! @+37'(.01>&! >EISERIRE/
:361515'630/@3'(.0LF!B9(1/&!7.009-9&0'/&@)0H x R $!V&"&!84:&6/96A37&!/&!>?>9(1>&!@3!
:6272>&0'&1:36!'630/@3'(.0I'&D:.6&@ @&S$! @ @&!8?76('&!>&!/3!:6.:6(?'?!>&10.0!7.0'637'(C(@('?
V.DD&!/9--76?!:361MI>R(-!q@3DD! 7&"&!84:&6/96A37&! X*:&9' T'6&17.0/(>?62&! 7.DD&!
@+(0'&6/&7'(.0! >&! @+84:85/QBp! :36! &/! d:@30! ' V! V/' $! 23(/! @&-?.>7/(BI&/! >&!
@+84:&6/96A37&! X* 0&! /B®.6/13/ >&/! -2.>?/(B&/! >& @+84:&6/96A378&! p* >&!
Q78R36L/78(@>$! %36! 3(@ @&96/! @&! 73637'E6&! 84:&6C.@(BI&! >&! @3! D?'6(B9&! A3(' B
>+90!:76(DE'6&!17.66&/:.0>30'K!"1§1&'16!7.0/'30'/1>.00&!90&!I3@&96!(D3-(03(6&$!

84:86/96A37&/1>?A(0(&/!:36!>&/!D?'6(B9I&/!84:&6C.@ (BI&/$!e.9'1>7:&0>!3@ .6/ >&! @+&/:37&
>30/! @&BI&@! .0! >?7(>&! >&! /('9&6! @&/ 84:&6/96A37&/F! 7.66&/:.0>30" K! B! BO&! 0.
7.0/(>? 6.0/17.DD&!6&@&J30'>@lréalité physique$!*30/1901&/:37&1.9".9'&/17.D: @&G&F!
@&/!7..6>.00?&/! 7.DD&! @+?@?D&0'" >&! @.0-9&96F!".9' :&9' BEEYI&F! 3778 3C @&
WO0&!:36'(&! >&! @+84:&6/96A37&!:&9'7.66&/:.0>6&! K! >&/! I3@&I6/! 678.@ @&/ >&!' 7..6>.007?
$:.96 16!|!5/t1 F1>?C.97830'1/96! 90&! J3@&96! 678@ @& >&! @+?@7?D&0' >&! @.0-9&96$! 1 23
J3@&96/!10.0!D.(0/16?&@ @&/'>&!7&/!7..6>.00?&/1:&9J&0"7.0>9(6&!K!90&!I3@&96! (D3-(03(6&
:96&! >&! 7&! DTD&! 2@?D&0'! >&! @.00RIB/! >&! @3! D?'6(BI&! >&! Q78R36L/78(@!! BO30
B1~15/4!



[ 1p

11191@(&9!>+&0J(/3-&6!90&!(0'&6:67'3'(.0!".:. @ .-(BI&! @&/!7./D.@ .-('&/'>& @SS GEHEF !
CI?7>2/1:36! @+(>7&!>+9B&I?&!  7.0'637'(C(@("?'>&! @+&/:37&F10+.0':3/1623@(/?!BI&F!/30/!
/+&0! 6&0>6&! 7.D:'&F! (@B3( &0! 90&! &G'&0/(0! >& @3! /.@9'(.0! >30/&@D.0>&! >&/!
7.D:@&G&/$!%36! @&! 0&9!>?6.9'30'>9! 73@79@! 3@-?C6(BI&F! @+(0'?-63'(.0!'>&! @3! @.0-
90&!-?.>?/(B9&! :6.@.0-?&! O9/B9+&0! 6!v!_1>.008! €2AB@&96! 6?& @@ >.07! 90&!
7.96C&5.0" @&J! :.(0'! 1.0' 6&:262/1 3J&7! >&/! I3@&I6/! 678.@ @&/! >&/! 7..6>.00R&GF3!
@.0-9896! (0'7-6?&! &' 628&@@&F! BI(! /&! /('9&! >30/! 90&! :.6'(.0! >+&/:37&! '&D:/! .U! @&/!
@.0-9896/! /.0'! €! (D3-(03(6&/! :96&/$! =0! '6.9J&! >&/! '6372/! >&! 7&/ :6?7'&0>9&/!
-2.>7/(BO&/F!/:(63@3009/B9+39! 7&0'6&! -2.D?'6(BI&F! >30/! @+.9J63-&! >&! V830>63/&I836F!
(0'(9@7123'8&D3'(73@!e8&.64!. Alo@37 Mb@EF! 30!80" MY X$!

N e 3 T T T R
\\ T -
= a! :
.,
b
a 0+ =
-1
~ -l 1
-3 I | 1 I |
-3 =2 -1 0 1 2 3

DN <
(h) e=0.14, P-I,M-M

FIG. 7a Various classes of time-like geodesics described by a test particle with E? < 1: (a), (b), (c):
3 geodesics of the first and the second kind with eccentricity e = 1/2and latera recta, | = 11, 75 and

| ,“ 3 respectively; (d): an example of a trajectory in which the orbits of the first and the second kind
. \ coalesce (e = 1/2, | = 3/2) for which 2u(3 +€) = 1} (e): an example of a circular orbit (e =0,

| = 3/2) and the associated orbit of the second kind; (f): the last unstable circular orbit when the
orbit of the second kind spirals out of the orbit of the first kind (e = O u = 1/6); (g), (h): bound

S. Chandrasekhar orbits with | = 1 and imaginary eccentricities e = 0.01 iand 0.1 i. (In all these figures M = 3/14 in

the scale along the coordinate axes.)

Fig.16 : « géodésique » plongeant vers le centre géométrique
de la géométrie de Schwarzschild'b1"c$é
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Fig. 16 : Ce que Chandrasekhar considere comme le Lagrangien
de la solution de Schwarzschild.
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FiGc. & lllustraung the ingoing and outgoing radial null-geodesics m the Schwarzschild
coordinates.

Fig.17 : Extrait de b1_dV, rotation du céne de lumiére.
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Fig.19 : Géodésiques dans la représentation ( r,Q,t )
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Fig.23 : Projection { L } de la représentation { te, !, ,#}
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Fig.30 : Géodésique empruntée par une masse négative,
dans le champ créé par la masse positive M
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Fig 31 : Projection de la géodésiques avec succession d’attraction et de répulsion.
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Fig.32 : Evolution du temps lors du transfert de la masse avec inversion.
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