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(01)- Institute of Geophysics, Czech Academy of Sciences, Prague, Czechia
The paper shows that the commonly used Friedmann-Lemaitre-Robertson-Walker (FLRW)
metric describing the expanding Universe must be modified to properly predict the
cosmological redshift. It is proved that the change in the frequency of redshifted photons is
always connected with time dilation, similarly as for the gravitational redshift. Therefore, the
cosmic time runs differently at high redshifts than at present. Consequently, the cosmological
time must be identified with the conformal time and the standard FLRW metric must be
substituted by its conformal version. The correctness of the proposed conformal metric is
convincingly confirmed by Type la supernovae (SNe la) observations. The standard FLRW
metric produces essential discrepancy with the SNe la observations called the ‘supernova
dimming’, and dark energy has to be introduced to comply theoretical predictions with data.
By contrast, the conformal FLRW metric fits data well with no need to introduce any new
free parameter. Hence, the discovery of the supernova dimming actually revealed a failure of
the FLRW metric and introducing dark energy was just an unsuccessful attempt to cope with
the problem within this false metric. Obviously, adopting the conformal FLRW metric for
describing the evolution of the Universe has many fundamental cosmological consequences.
1 Introduction
Friedmann [1] applied the Einstein equations of General Relativity (GR) for describing the
Universe and firstly showed that the space filled by uniformly distributed matter might evolve
in time. The possibility that the Universe is really dynamic but not static was later supported
by Lemaitre [2] and Hubble [3], who observed a systematic redshift of nearby galaxies, which
was roughly proportional to their distance. This observation (called the Hubble-Lemaitre law)
was interpreted as the Doppler effect produced by galaxies moving away from the Earth due
to the Universe expansion.
However, the intuitive idea of the redshift as the Doppler effect was later abandoned. At
present, the Universe is described by the so-called Friedmann-Lemaitre-Robertson-Walker
(FLRW) metric [4-8], which introduces the scale factor a(t) for describing the space
expansion. The redshift is not related to the speed of the expansion as for the Doppler effect
but to the ratio between sizes of the space, in which the photons were emitted and received [9,
10].
1+z=a(r)a(e)(1)
where z is the redshift, and a(e) and a(r) are the scale factors for the emitter and receiver,
respectively. Hence, the redshift of distant galaxies would be observed even in the case, when
the Universe is not expanding anymore at the present epoch.
In contrast to the space coordinates, the time coordinate is assumed to be invariable during the
Universe history. This is somewhat strange and surprising, because other solutions in GR
such as the well-known Schwarzschild solution [11-13] involve distortions in space and time
together. Therefore, some authors pointed out to other alternative theories admissible in GR
and introduced more general metrics for describing isotropic homogeneous Universe evolving
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in time [14-16]. In this case, another function is considered in the metric tensor g.s, which
describes the evolution of the time component goo.

Among many possibilities how to define this function, the simplest way is to assume that the
time and scale factors are defined by the same function a(t). This option has a clear
advantage, because the cosmological redshift will be defined by the same formula as the
gravitational redshift

1+z=g00(r)g00(e)———(2)

where goo(€) and goo(r) are the time components of the metric tensor g.s for the emitter and
receiver, respectively.

Introducing the same scale factor for time and space coordinates has also other advantages.
Firstly, this metric evolves in time according to the so-called conformal transformation,
properties of which are intensively studied in GR in recent years [17-19]. The new time
coordinate is called the conformal time and the metric utilizing this time is called the
conformal metric [14-16]. This metric is particularly interesting, because it leaves the
Maxwell’s equations unchanged from their form in the Minkowski spacetime [20-22].

(01)- Geofyzikalni ustav Akademie véd CR, Praha, Ceska republika Clanek ukazuje, Ze b&zné
pouzivana Friedmann-Lemaitre-Robertson-Walkerova (FLRW) metrika popisujici rozpinajici
se vesmir musi byt upravena, aby spravné piedpovidala kosmologicky rudy posuvl. A kdyby
se Vesmir sam odvazil ukazovat jiny rudy posuv, tak by to mohl od Vavrycuka zchytat! Musi
byt takovy, jak ho piipravil Vavrycuk tipravou FLRW., , ze zména frekvence
fotoni s rudym posuvem je vzdy spojena s dilataci casu, to by chtélo 1épe vysvétlit. .., asi
mame pochopit, Ze frekvence fotoni bez rudého posunu spojena s dilataci ¢asu neni. .. (
pficemz tu neni ani fe¢eno s kterym rudym posuvem z téch znamych tfi... podobn¢ jako u
gravitacniho rudého posuvu. Aha, frekvence fotont se méni ugravita¢niho rudého posunu
stejné-podobné pfi spojeni s dilataci Casu...ehm, doufam, Ze vysvétleni lepsi také piijde
Kosmicky ¢as proto pii vysokych rudych posuvech bézi jinak nez v soucasnosti. TakZe autor
tu prosté trva na tom, Ze rudy posuv je disledkem kosmického ¢asu, tedy jiného tempa
plynuti ¢asu dnes a tempa v ranném stafi vesmiru. S tim ¢astecné souhlasim, pouze oponuji,
ze proménné tempo plynuti Casu se zobrazuje v rudém posuvu. Opét je zapotiebi to dolozit
lepsim vysvétlenim a plus dikazy i ty matematické i ty namétrené. V dusledku hypotézy-
navrhu na zménu metriky FLRW pana Vavry¢uma toho musi byt kosmologicky ¢as
identifikovan s konformnim ¢asem a standardni metrika FLRW nahrazena jeho
konformni verzi. Spravnost navrzené konformni metriky je presvéd¢ivé potvrzena
pozorovanim supernov typu la (SNe la). To chce dikazy. Dodnes neni vyfesen divod
ztmavovani ,,pozorovani‘ supernov la a pfesto neni u autora pochyb, Ze uz jsou pozorovani
pfesna a presvéd¢iveé ,,nas* nabadaji na opravu matematiky, metriky FLRW. Standardni
metrika FLRW vytvari zasadni nesrovnalosti s pozorovanimi SNe la nazyvanymi ,,stmivani
supernovy* aha, stmivani je objasnéno novou metrikou...no, to je dobré dokéazat !!! a pro
splnéni teoretickych piedpovédi s daty je tieba zavést temnou energii. Aha, ...Naproti tomu
konformni metrika FLRW dobfe odpovida datim, coz je samoziejmeé nutno prokazat, tedy i
prokazat, Ze ta data nejsou ,,vyrobena bulharskymi metodami* protoze i Rubinova takto
chybovala névédouc ze dosazuje do nemodifikonaného Newtona, tedy s R-tiseCce rovne,
namisto R-tsecky v oblouku. Tim se jeji data nedaji pouzit. aniz by bylo nutné zavadét
jakykoli novy volny parametr. Proto objev stmivani supernovy ve skutec¢nosti odhalil selhani
metriky FLRW I to stmivani svitivosti [a mlize byt ,,zavinéno® jesté jednim nezvazeny
divodem, totiz ze velkoSkéalovy Casoprostor je globalné zaktiveny, dokonce nerovnomérné

v kazdé lokalité jinak, http://www.hypothesis-of-universe.com/docs/c/c_344.jpg , tady je to
vidét, nebo neni?, méfeni piijimame tim padem ,,cinknutd* nebot” svétlo ,,z konce vesmiru® a
ze supernov leti po pootocené trajektorii, kiivosti dimenzi, coz se projevi ,,v n¢jaké dilataci i
kontrakci® vysledka dat = to je pak to ,,stmivani“... a zavedeni temné energie bylo jen
neuspéSnym pokusem vyrovnat se s problémem v ramci této faleSné metriky. Nebo falesné
domnénky, Ze svétlo nebylo emitovano z emitenta uz pootoc¢ené a letélo po kiivé dimenzi (?)..
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cert vi..., oproti Vavrycukovi, ktery to vi naprosto ptesné jak to je. Je ziejmé, Ze ptijeti
konformni metriky FLRW pro popis vyvoje vesmiru ma mnoho zasadnich kosmologickych
dusledku.

1. Uvod.

Friedmann [1] pouzil k popisu vesmiru Einsteinovy rovnice obecné relativity (GR) a nejprve
ukazal, ze prostor vyplnény rovnomérné rozlozenou hmotou se miize v ¢ase vyvijet. A njen
to. Uz tedy i Friedman mosel védét ( pouzil-li OTR ), Ze cely vesmir je zaktiveny, ze kdekoliv
ve vesmiru jsou jiné rtiizné kiivosti dimenzi ¢p ( at’ uz ¢p 3+3 nebo 3+1 ) A musel uz
Friedman védét a po ném miliony fyzikt, ze se vesmir 13 miliard let méni a tedy se méni i
tempo plynuti ¢asu kdykoliv (1) a kdekoliv (!) kde je nehomogenni rozlozeni hmoty-latky. A
ono je, jak vidite i tady http://www.hypothesis-of-universe.com/docs/c/c_240.jpg . Foton
pfinasi z la od konce vesmiru informace, které nutné budou a musi byt ,,cinknuté* kiivymi
dimenzemi ¢p., tedy 1 casu. Moznost, ze vesmir je skute¢né¢ dynamicky, ale ne staticky,
pozdéji podpotili Lemaitre [2] a Hubble [3], ktefi pozorovali systematicky rudy posuv
blizkych galaxii, ktery byl zhruba timérny jejich vzdalenosti. Toto pozorovani (nazyvané
Hubbletiv-Lemaitrov zékon) |bylo interpretovéano jako| Dopplertv jev vytvafeny galaxiemi,
které se vzdaluji od Zemé v dasledku rozpinani vesmiru. Intuitivni myslenka rudého posuvu
jako Dopplerova jevu vSak byla pozdé€ji opusténa. V soucasnosti je vesmir popsan tzv.
Friedmann-Lemaitre-Robertson-Walker (FLRW) metrikou [4—8], ktera zavadi méfitko a(t)
pro popis rozpinani prostoru. Pokud je Vesmir popsan ,,né¢im* (FLRW), tak toto ,,néco*
nemuze a nesmi tomu Vesmiru nic nafizovt, tedy mu ebude zavddétr. Pokud popisuji kanadské
boriivky, nemiizu jim zavadét plody $vestek... Cerveny posuv nesouvisi s rychlosti expanze
(rychlost je $patné slovicko pro ,,natahovani® casoprostoru... ) jako u Dopplerova jevu, ale s
pomérem mezi velikostmi prostoru, ve kterém byly fotony emitovany a pfijimany [9, 10].
Autor Fika, ze rudy posuv souvisi s pomérem R® a ...a ...? Ale nedoiekl, nedofekl s ¢im
dalsim 1+z=a(r)a(e) (1) chybi tady lomitko... kde Z je ¢erveny posuv a a(e) a a(r) jsou
meftitkoveé faktory pro vysilac a prijimac. Co to je ,,métitkovy faktor ??? Memuzu méfit
fluidum !...vily v lesnim hajiku, ale realitu (fyzikalni) ktera ma rozmeéry ...,; to se koukte pane
Vavrycuk do dalekohledu a vidite tam ,,méfitkovy faktor ?, jak ho poznate a ty rozméry ??
Rudy posuv vzdalenych galaxii by tedy byl pozorovan i v pfipadé, kdy se vesmir v soucasné
epose jiZ nerozpina. To je zajimave. To chce diikaz. Rudy posuv je vzdy pouze bezrozmérné
Cislo, a¢ odborna literatura tika : Rudy posuv (téz cerveny posuv) je prodlouzeni vinové délky
elektromagnetického zareni na strané prijimace.
http://www.hypothesis-of-universe.com/docs/c/c_161.jpq : ,,“ AMA car je v metrech, a
,,“ »Z“ uz je bezrozmérny pomér AA / A prodlouzené vl. delky k vlastni
vinové délce laboratorni, je bezrozmérmy;
http://www.hypothesis-of-universe.com/docs/c/c_030.jpg ; http://www.hypothesis-of-
universe.com/docs/c/c_147.jpg ; http://www.hypothesis-of-universe.com/docs/c/c_110.jpg
a to prestoze se soubézné s tim posunem rudym AA méni i frekvence svétla f ; jsou-li na
sebe kolmé, pak :
f.A=c=,a“.,b“ =0 .0=1.1 - hyperbola. http://www.hypothesis-of-
universe.com/docs/c/c_028.jpg .

Rudy posuv vzdalenych galaxii by tedy byl pozorovan i v pfipad¢, kdy se vesmir v soucasné
eposSe jiz nerozpina. A kK tomu bych ja dikaz mél. Tedy vysvétleni mél proc by to tak bylo -
Casoprostor se v pritbéhu starnuti rozbaluje a tak ,,laboratorni vlnovéa délka®, v to emitovana,
napft. v dobé reliktniho zafeni t; bude dnes po 12,5 miliardach let ,,snimana“ na Zemi v t; jako
natazena, protoze se uz kiivost dimenze délkové v ¢p za tu dobu narovnala. Proto bude mit

reliktni zateni velky rudy posuv AA /A =z = 1005. Rozbalovani kiivosti dimenzi (i
délkovych i casovych) vede k ,,natahovani“ vinové délky v oku pfijimace. Tak je docela
mozné, ze vinova délka se za dobu 12 miliard let ,,jakoby‘ natahla-rozbalila se, ale realn¢ se
neménila.., natahla tim jak se pootacela kiivost dienze tim se ménilo snimani té délky. Tady je
k tomu jiny obrazek, ale pro ptedstavu umyslu to i postaci http://www.hypothesis-of-
universe.com/docs/c/c_232.jpg
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Na rozdil od [vesmirnych soufadnic délkovych| se predpoklada, Ze asové soutadnice vesmirng
jsou béhem historie vesmiru neménné. Poznamka : Vesmir zadné soufadnice nema, lidi maji
soufadnice (1), ...Vesmir ma dimenze ! ( 3+1, ja véfim na 3+3D ).To je pon¢kud zvlastni a
piekvapivé, O.K. Je to prekvapivé, né pro mé. J& mam 3+3 dimenzionalni ¢p a ja vim o
proménnosti ¢asovych intervald (vrizné kiivych stavech ¢p ) uz 20-22 let, protoze uz 100 let
OTR ,,zakiivovala* Casoprostor a...a tak pro¢ uz davno fyziky nenapadlo, Ze Cas muze
plynout riznym tempem kdykoliv Vv historii a kdekoliv i nyni, v sou¢asnoti napfif fezem
vesmiru dnes v t = 13,8 miliard let...; no proto, ze nikoho 110 let nezajimalo, Ze ¢as muZe mit
dimenze a ze se kiivi. A dokonce si mysli 100 let, Ze na raketé Cas dilatuje. Nikoliv. Nikoliv
,ha raketé“, ale my dostdvame z rakety informace ,,cinknuté* dle STR o zpomaleni tempa
Casu na raketg, ale...ale velitel rakety nic na sobé nepozoruje, Ze by se mu zpomaloval Cas.
My pozorujeme kvasar skoro na konci Vesmiru, Ze leti vé¢ se blizi céé a tim padem musi
mit“obcan® Kvasaran dilatovany ¢as dle STR, ale nema...nema proto, ze totéz by musel
pozorovat pan Kvasafan na Zemi, ze Zem¢ leti skorocéééCkem a ze tu mame jakysi dilatovany
Cas. protoze jina feSeni v GR, jako je znamé Schwarzschildovo feseni [11-13], zahrnuji
zkresleni v prostoru a ¢ase dohromady. To jsou ty pokusy (matematicke) jak pochopit realitu,
jak se ,,popisem‘ ptiblizit realité. To déla také Vavrycuk : vymysli matematiku né realitu a
pokousi se aby tato se realité blizila. Kdo neumi mtematiku, nevi o vesmiru nic...ehm...
Neéktet{ autofi proto poukazali na |dal3i alternativni teorie piipustné v GR a zavedli
Certy se tfema rohama. .. obecné&j§i metriky pro popis izotropniho homogenniho vesmiru
vyvijejiciho se v ¢ase [14-16]. Alternativni jsou pro ,,metriku‘ v metrech, ale né pro
»casoriku® v sekundach...; ¢as oni neméni. Takze v tomto ohledu je Vavrycuk uz druhy, co se
o to pokousi ukazat, Ze i tempo plynuti ¢asu se v historii ménilo. Jsem liny se podivat do
odkazu ,,jak to ti fyzikové vymysleli s tim ,,vyvijejicim se* ¢asem ?! Ja zakiivené dimenze,
tedy 1 Casové, ,,rozbaluji (nebo sbaluji)®....protoze zakladni podstata vesmiru jsou jen dvé
veli¢iny Délka a Cas a... a hmota je z nich vyrovena , kiivenim dimenzi“. V tomto jeho
ptipadé je uvazovana dalsi funkce v h gup, ktery popisuje vyvoj casové
sloZky goa. Rikate ,,vyvoj casové slozky“, ehm, ja tomu odnepaméti fikam ,,zména tempa
plynuti ¢asu‘ , a) lokélni viz raketa ménici rychlost tedy ménici kfivost dimenze pootaceni, b)
zmeéna tempa Casu kosmologicka = od Tiesku k ndm, kdy se toto tempo méni tim,Ze se kiivé
¢asové 3D dimenze narovnavaji = rozbaluji se tak jak se rozbaluje vesmir. ( porovnava se se
zvolenou jednotkou — intervalem na dimenzi ¢asové ). Proc se bojite tomu tenzoru,
,metrickému tenzoru“ fikat _]?Vproé nebyla uz postavena metrika se tfemi
L.metrickymi* tenzory + tfemi ¢asovymi tenzory| ?, které popisuji i vyvoj téi casovych slozek
???? No, protZe se bojite uznat, tedy badat nad tim, Ze i ¢as ma také tfi dimenze. Ja
matematiku neumim, ale vim, z dob kdy sem se ji jakz-takZ ovladal a prohrabaval, ze to jde !

! Napft. se podivejte sem http://www.hypothesis-of-universe.com/docs/c/c_005.jpg ;
http://www.hypothesis-of-universe.com/docs/c/c_015.jpg ; http://www.hypothesis-of-
universe.com/docs/c/c_036.jpg ; Prost& pro vas je CAS taboo ; http://www.hypothesis-of-
universe.com/docs/c/c_012.jpg ; http://www.hypothesis-of-universe.com/docs/aa/aa_201.pdf ;
http://www.hypothesis-of-universe.com/docs/c/c_287.jpg . Z mnoha moznosti, jak tuto
funkci definovat, je nejjednodussi hgfedpoklédaﬂ, ze faktory ¢asu a méfitka jsou definovany
stejnou funkei a(t)| Tato moZnost ma jasnou vyhodu, protoze kosmologicky rudy posuv bude
definovan stejnym vzorcem jako gravitacni rudy posuv 1+z=goo(r) / goo(e)———(2) kde goo(e)
a goo(r) jsou ¢asové slozky metrického c¢asového tenzoru gep pro vysila¢ a piijimac¢. Zavedeni
stejného méfitka pro Casové a prostorové souradnice ma také dalsi vyhody. Za prvé, tato
metrika se v Gase vyviji souhlas, &ili vyviji se od velkého Tiesku [rozbalovavani kivosti

1 tfi délkovych i tff dimenzi ¢asovych...podle tzv. konformni transformace, co to je ?
Ziejmé se blizite k metrice 3+3D. jejiz jsou v poslednich letech v GR intenzivné
studovany [17-19]. Nova ¢asova soufadnice proc se stydite odliSovat fyzikalni realitu =
dimneze ¢asoprostoru od lidmi zvolenych systému geometrickych soufadnych os obycejnych
euklidovskych plochych 3+3 soufadnic ? se nazyva konformni ¢as ehm, nova ¢asova
soutradnice, vase, s proménnymi intervaly, se bude jmenovat ,.konformni ¢as* ; 660, to sou
novinky, a metrika vyuzivajici tento ¢as se nazyva konformni ¢aso-metrika [14—16]. Cili ten
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,konformni ¢as“ je ten, Ktery se vdm v rovnicich méni, méni se jeho tempo plynuti, ano ?
Konecné se pokuste zamyslet se nad metrikou pro 3+3D Tato metrika je obzvlasté zajimava,
protoze ponechava Maxwellovy rovnice nezménéné oproti jejich tvaru v Minkowského
Casoprostoru [20-22].7!

(02)- The conformal metrics have also other exceptional properties and open space for new
cosmological models as the Conformally Flat Space-Time Cosmology [14, 15, 23],
Conformal Gravity [17, 24] or the Conformal Cyclic Cosmology [19, 25-27].

Nevertheless, introducing the conformal time into the FLRW metric is commonly viewed as a
mathematical concept different from the physical cosmic time [16]. Otherwise, we have to
admit a variable coordinate speed of light dependent on the scale factor a(t). Although,
theories of variable speed of light (VSL) exist [28, 29], they are not paid much attention,
because they are against a deeply rooted concept of the speed of light as a nature constant.
Nevertheless, Dicke [30] argues in his pioneering work on gravity that VSL is physically
admissible. Also Dirac [31] states that “The laws may be changing, and in particular
quantities which are considered to be constants of nature may be varying with cosmological
time.”

In this paper, the problem of cosmic time dilation and cosmological redshift in the standard
FLRW metric is revisited. It is shown that time dilation and redshift observations are,
actually, inconsistent with the original FLRW metric. Instead, the conformal FLRW metric
should be used for describing the Universe evolution, because it predicts time dilation and
redshift correctly. Cosmological consequences of this correction are discussed.

2 Theory

2.1 FLRW Mietric

The space filled by a homogenous and isotropic matter is described by the following general
metric [12, 16, 22, 32]:

ds2=—A2(t)c2dt2+B2(t)dx2,(3)

where ds = cdr is the spacetime element, c is the speed of light, 7 is the proper time, t is the
coordinate time, X is the 3-dimensional coordinate in space of uniform curvature, and A(t) and
B(t) are arbitrary functions describing time evolution of time dilation and space expansion,
respectively.

The standard FLRW metric is based on the assumption of the space expansion described by
the scale factor a(t) = B(t) and with no time dilation A(t) = 1. Hence, the metric reads in the
spherical coordinate system as [9, 10, 33].
ds2=—c2dt2+a2(t)(dr21-kr2+r2dQ2),dQ22=d®2+sin2@d¢2,(4)

k is the curvature index of the space, r is the comoving distance, and ® and ¢ are the spherical
angles.

An alternative to Eq. 4 is the so-called conformal form of the FLRW metric [16], which
assumes the same factor a(t) for time dilation and space expansion, A(t) = B(t) = a(t),
ds2=a2(t)(—c2dt2+dr21-kr2+r2dQ2),(5)

where time t has a different physical meaning than in Eg. 4 being often denoted as .
Obviously, Einstein’s equations do not constrain functions A(t) and B(t) in Eq. 3 and they do
not give us any preference between Eqg. 4 for the standard FLRW metric and Eqg. 5 for the
conformal FLRW metric. Both metrics are based on the assumption of perfect isotropy and
homogeneity and they satisfy the GR equations.

2.2 Coordinate Freedom of Choosing Time

We can see that Eq. 5 is obtained from Eqg. 4 by a simple transformation

dt=a(t)dn,(6)

where 7 is called the conformal (comoving) time and t is the proper time. Commonly, the
conformal time 7 is considered as a mathematical concept different from the physical
coordinate time. In this case, Egs 4, 5 are physically equivalent, because we applied just
rescaling of time using Eqg. 6 and the Einstein equations are coordinate invariant [12, 34].
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However, we should be aware that the coordinate invariance of the Einstein equations does
not mean that we can rescale time and space coordinates arbitrarily with no physical
consequences. The physically meaningful coordinates should be identified with the
“cosmological coordinate system,” in which all fundamental bodies are in rest [14, 15, 20,
21]. Also, we cannot mix comoving and proper coordinates in the metric. If we ignore this
condition and do not distinguish between comoving and proper coordinates, Eqs 4, 5 can
possibly describe the static Universe, provided distance r is substituted by the proper distance
R as

dr=dRa(t) .(7)

Hence, the key for understanding Eqgs 4, 5 is to define, which quantities are physical (being
related to the cosmological coordinate system) and which gquantities describe just an arbitrary
coordinate with no physical meaning. If r is the comoving distance, Eqs 4, 5 do not describe
the static Universe but the expanding Universe.

(02)- Konformni metriky maji i dalsi vyjime¢né vlastnosti a otevieny prostor pro nove
kosmologické modely, uz tu mohly daaavno byt kdyby v letech 2004 — 2007 byli fyzikove

k mé HDV vstiicnéjsi a méli ochotu spolupracovat jako je konformné plochd
prostoroc¢asova kosmologie [14, 15, 23], konformni gravitace [17, 24] nebo konformni
cyklicka kosmologie - Penrose [19, 25-27]. Nicméné zavedeni konformniho ¢asu do metriky
FLRW je bézné povazovano za matematicky koncept odlisny od fyzického kosmického casu
[16]. Jinak musime pfipustit proménnou souiadnicovou rychlost svétla zavislou na faktoru
m¢éfitka a(t). K zamysleni-premysleni toto http://www.hypothesis-of-
universe.com/docs/c/c_038.jpg Ackoli existuji teorie proménné rychlosti svétla (VSL) [28,
29], nevénuje se jim piili§ pozornosti, protozZe jsou proti hluboce zakofenéné koncepci
rychlosti svétla jako pfirodni konstanty. Pfirodni konstanty ,,do 3+3D plochého ¢asoprostoru®
Nicméné Dicke [30] ve své prukopnickée praci o gravitaci tvrdi, Ze VSL je fyzikalné pfipustna.
http://www.hypothesis-of-universe.com/docs/c/c_038.jpg Také Dirac [31] uvadi, Ze ,,zakony
se mohou ménit a zejména veli€iny, které jsou povaZzovany za pifirodni konstanty, se mohou
ménit s kosmologickym ¢asem. V tomto ¢lanku se znovu vracime k problému dilatace
kosmického ¢asu a kosmologického rudého posuvu ve standardni metrice FLRW. Dilatace
¢asu je svou podstatou vzdy do souvislosti s pootaCenim soustav pozorovatele a emitenta (
anebo s kiivosti ¢asové dimenze ,,plovouci* v euklidovském rastru-preduvu-siti ¢asoprostoru
). Je ukazano, Ze pozorovani dilatace ¢asu a rudého posuvu jsou ve skute¢nosti nekonzistentni
s pivodni metrikou FLRW. Jist&. Misto toho by mé&la byt [pro popis vyvoje vesmiru| pouzita
konformni metrika FLRW, protoZe lspravné piedpovida dilataci dasu a Eerveny posuv. To jsou
silné vyroky a jako takové je potfeba je dokazovat od idei filozofickych pfes matematiku az
po obecnou konstrukci Vesmiru novou teorii. Jsou diskutovany ha, ha, a to kde ? Na KS CAS
?7?? Ne, tam jsou diskuse mazany. Jediné, co se tam nemaze, jsou vlezdoprdelkové a
pochlebovaci s pochvalami a pénim pisni, coz neni védecka konfrontac¢ni diskuse. Chcete

2 Teorie 2.1 Metrika FLRW.

Prostor vyplnény homogenni a izotropni hmotou je popsan nasledujici obecnou metrikou
obecnou starou metrikou, anebo obecnou novou metrikou ?? [12, 16, 22, 32]: ds?=
—A2(t)c2dt?+B2(t)dX?,............. (3) kde ds = cdr je prvek Casoprostoru, ¢ je rychlost svétla, t
je spravny cas, t je souradnice ¢asu, X je 3-rozmérna soufadnice v prostoru rovnomérnéhol

a A(t) a B(t) jsou libovolné funkce popisujici Casovy vyvoj dilatace Casu a expanze
prostoru. Chudék Vesmir, ma co dé€lat, aby se do této jemu predepsané Pandofiny skfinky
nacpal... Standardni metrika FLRW je zaloZena na piedpokladu expanze prostoru popsaného
méftitkovym faktorem a(t) = B(t) a éasové dilatace A(t) =1 = a(t) ...ano ? Metrika se tedy
¢te ve sférickém soutadnicovém systému jako [9, 10, 33].
ds2=—c2dt2+a2(t)(dr21-kr2+r2dQ2),dQ2=d@2+sin20d¢2,............ (4) k je index zaktiveni
prostoru, r je vzdalenost ptiblizovani a ® a ¢ jsou sférické uhly. Chudak Vesmir, ma co délat,
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aby ...Alternativa k Eq. 4 je tzv. konformni forma metriky FLRW [16], ktera pfedpoklada
stejny faktor a(t) pro dilataci ¢asu a expanzi prostoru, \A(t) =B() =a(t) # l‘ No, vida, a méame
tu FLRW novou, odlisnou od FLRW staré. (!) ds2=a2(t)(—c2dt2+dr21-kr2+r2dQ2),(5) kde
¢as t ma jiny fyzikalni vi{yznam nez v rov. 4 se Casto oznacuje jako 1. Jaky?, matematicky
vyznam bych chapal, ale fyzikalni uz méné. Je ziejmé, ze Einsteinovy rovnice neomezuji
funkce A(t) a B(t) v rovnici. 3 a neddvaji ndm zadnou piednost mezi rov. 4 pro standardni
metriku FLRW a Eqg. 5 pro konformni metriku FLRW. Obé metriky jsou zaloZeny na
predpokladu izotropie a homogenity a spliuji rovnice GR.

2.2 Koordinaé¢ni svoboda volby ¢asu.

Muzeme vidét, ze Eq. 5 se ziska z rov. 4 jednoduchou transformaci dt=a(t)dny,............. (6)
kde n se nazyva konformni (comoving) Cas a t je spravny ¢as. ?? Ja zatim tapu... BéZné je
konformni ¢as i povazovan za matematicky koncept odlisny od fyzikalniho .t
souradnicoveho c€asu. V tomto piipadé jsou rovnice 4, 5 fyzikalné ekvivalentni, protoze jsme
pouzili pouze zménu méfitka Casu a jaka jesté jina zména existuje nez zmény métitka 777 (
Cas psychiatricky ? ) pomoci rovnice.................. 6 a Einsteinovy rovnice jsou
souradnicov¢ invariantni [12, 34]. M¢li bychom si vSak uvédomit, ze souradnicova invariance
Einsteinovych rovnic neznamena, ze mizeme libovolné ménit métitko asovych a
prostorovych soufadnic bez fyzikalnich nasledki. Cili kdyz udélame ,,lidskou volbu* mé&fitka

vvvvvv

2,9979246 , atd.). Ale kdy?z tato ¢isla nahodné volena zvolime ,,podle Vesmiru“ dostaneme ¢
=1/1 ...ze...a to uz jsou ty méfitka ktera nemlzeme libovoln¢ ménit, ze ? Ménime-li je,
neseme ,,fyzikalni nasledky* (jak tu ekl autor) . Fyzicky smysluplné soufadnice by mély byt
identifikovany-ztotoznény s ,,kosmologickym soufadnicovym systémem®, ve kterém jsou
vSechna zakladni télesa v klidu

m.v=mp.c =1.1=...http://www.hypothesis-of-universe.com/docs/f/f_031.pdf a zde str.
-

[14, 15, 20, 21]. V metrice také nemizeme michat komovovani ?? a spravné soufadnice.
Pokud tuto podminku ignorujeme a nerozliSujeme mezi ptiblizovacimi a vlastnimi
soufadnicemi, rovnice 4, 5 mohou popisovat staticky vesmir, za pfedpokladu, ze vzdalenost r
je nahrazena spravnou vzdalenosti R jako dr=dRa(t) .......... (7) Vyklad jsem nepochopil...
Kli¢em k pochopeni rovnic 4, 5 je tedy definovat, které velic¢iny jsou fyzikalni (souvisejici s
kosmologickym soufadnicovym systémem) a které veli¢iny popisuji pouze libovolnou
soufadnici bez fyzikalniho vyznamu. Jestlize r je vzdalenost ptibliZovani, rovnice 4, 5
nepopisuji staticky vesmir, ale rozpinajici se vesmir.

(03)- Similarly, if the conformal time # is the comoving time measured by clocks in the
cosmological coordinate system, then Eqgs 4, 5 define two physically different Universe
models. This is obvious, because Eq. 4 assumes the cosmic time being invariant of the space
expansion, while Eg. 5 assumes the cosmic time being dependent on the space expansion.
Consequently, the coordinate speed of light is invariant in Eq. 4 but it depends on a(t) in Eq.
5, see Appendix A. Since both equations are admissible in GR, the correct form of the metric
of the cosmological coordinate system must be found from observations. Primarily, the
correct metric should satisfactorily explain observations of the cosmological redshift.

2.3 Cosmological Redshift Inconsistency

The cosmological redshift in the standard FLRW metric is commonly explained as the change
of the photon wavelength due to the space expansion [9, 10, 33, 35, 36]. The common
derivation in textbooks is as follows. Light travels along the null geodesic, ds = cdr = 0, hence
c2dt2=a2(t)dl2,(8)

where dl is the element of the comoving distance. Consequently,

cdta(t)=dl.(9)

Suppose the distant galaxy emits photons at constant rate Ate and with wavelength Ze. The
photons are observed at rate Atr and with wavelength Ar. The first photon is emitted at time te
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and received at time tr. Taking into account that the comoving distance between the galaxy
and the observer is the same for the two successive photons
[trtecdta(t)=[tr+Atrte+Atecdta(t)(10)

and subtracting the integral

Jtrte+Atecdta(t)(11)

we get

[te+Atetecdta(t)=/tr+Atrtrcdta(t)(12)

Since the scale factor a(t) varies slowly and does not change much during emission and
observation of the two successive photons, we write
1a(te)fte+Atetecdt=1a(tr)ftr+Atrtrcdt.(13)

Hence,

dea(te)=dra(tr)(14)

where de = CAte and dr = CAt; are the distances between two successive photons at the emitter
and the receiver, respectively. Subsequently, we can conclude that the wavelengths of photons
Je and Ar obey the same relation

Aea(te)=Ara(tr)(15)

This derivation is not, however, correct. Using Eq. 13, we can also obtain the following
equation

Atea(te)=Atra(tr)(16)

which indicates that the coordinate time depends on the scale factor a(t). Obviously, Eq. 16 is
inconsistent with the standard FLRW metric described by Eq. 4, where the coordinate time is
invariant. Alternatively, we can keep the coordinate time independent of the scale factor, but
then we have to assume that the light speed c¢ depends on the scale factor a(t) and we have to
distinguish between the light speed in the emitter, ce, and in the receiver, cr. This is again
inconsistent with Eqg. 4.

The basic difficulty with the above derivation of redshift-dependent wavelengths of photons
lies in an incorrect definition of the wavelength as distance between two different spacetime
events, see Appendices B, C. Obviously, the distance must be measured at one coordinate
system, but not as a distance between points in two different coordinate systems connected
with two photons measured at different times. Once we consider two photons travelling along
the same ray path with distance d between them at the same coordinate time, the effect of
increasing the distance between photons during the space expansion disappears. After any
time t, both photons travel the same distance along the same ray, and consequently the
distance between them keeps time independent, see Appendix B.

Mathematically, we modify Eq. 10, in which we do not assume the equality of the comoving
distance but the equality of the light travel distance of the photons propagating along the same
raypath from the emitter to the receiver:

[trtecdt=ftr+Atte+Atcdt.(17)

Using the same logic as above, we obtain that if time and speed of light is not changing, the
wavelength of photons does not change. Hence, two successive photons travelling along the
same raypath keep their mutual proper distance constant and independent of redshift.
However, the proper distance between two photons travelling along two parallel rays at the
same time depends on redshift and increases with the space expansion. This is because the
comoving distance between two photons moving along parallel raypaths is constant, hence the
proper distance must increase with the space expansion, see Appendix C. Only the proper
distance between two successive photons travelling along the same ray does not change, see

Appendix B.

(03)- Podobné, je-li konformni ¢as i dle autora 1 je ,,matematicky cas“ ( pak by mé v té
souvislosti zajimalo jaky je rozdil mezi “matematickou délkou* a fzikalni délkou...ehm...)
¢as pohybu méfeny hodinami Ale hodinami se vzdy méfil fyzikalni ¢as, realny kolem nés, né
ten na papife, né ten matematiky ¢as, jak pan autor oznacil 1 v kosmologickém
soufadnicovém systému, né¢jak se nam to tu krouti ten vyklad...pak rovnice 4, 5 definuji dva
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fyzikalné odlisné modely vesmiru. Ja sem cetl 3x a vidim jasné, Ze kdyz pan autor ,,doda“
konformni ¢as n — matematicky - do kosmologickych soufadnic, ( Vesmir neméa
kosmologické soutadnice, ale ma globalni 3+3 kFivy dimenzionalni ¢asoprostor ) dostane dva
fyzikalné odlisné systémy. To si zada lepSiho vysvétleni. Ur¢ité v sale KS tomu vSichni
rozumeéli, jen ja ne. To je ziejmé, protoze Eq. 4 predpokladd, ze kosmicky cas je invariantni
vuci expanzi prostoru, zatimco
Eq. 5 pfedpoklada, ze kosmicky ¢as je zavisly na expanzi vesmiru. Tedy

rH

z

Myslite tim ,,kosmickym ¢asem*, doufam, tempo plynuti ¢asu od Tiesku do dnes ?
No ale o tom tu prave je fec, ze toto tempo se v pribéhu starnuti Vesmiru méni, Ze blo kdysi
pomljsi a nyni je rychlejsi. Jenze to plti globalné a lokélni tempa plynuti ¢asu jsou rtizna
proménliva a stiidaji se tempa pomalejsi s témi rychlejsimi. V kazdé etapé¢ stafi je ,,v fezu*
vesmirem miliardy lokalit s miliardami riznych temp ,,tikani“ ¢asu...jak se to domnivam ja a
jak sem pochopil, Ze také vy v nové modifikovane FLRW. V dusledku toho je soufadnicova
rychlost svétla v rovnici invariantni. 4 ale zavisi na a(t) v rov. 5, viz ptiloha A. Protoze ob&
rovnice jsou v GR pfipustné, je tieba spravny tvar metriky kosmologického souradnicového
systému zjistit z pozorovani. A jak vime, snazili se o to od Hubbleho 1929 statisice
astronomu a vSichni zjistili linedrni vztah v = H . r .., Ktery ja se pokousim zbourat, protoze
navrhuji ,,zakfiveny 3+3D Casoprostor viz http://www.hypothesis-of-
universe.com/docs/c/c_239.jpg ; Spravna metrika by méla predevsim uspokojive vysvetlit
pozorovani kosmologického rudého posuvu. A kone¢né kosmologicky rudy posuv je
zpusoben rozpinanim se vesmiru, kdy mezi vysila¢em a prijimac¢em vznika novy prostor.
A tady se uz neshodnem. J4 na né¢jaké ,,vznikani z Ni¢eho* nevétim....Mij vesmir se
a soub&éZneé 1 na mikrotrovni, tedy na planckovskych Skalach, kde tim
vyrabi hmotu.

2.3 Kosmologicka nekonzistence rudého posuvu.

Kosmologicky rudy posuv ve standardni metrice FLRW se bézné vysvétluje jako zména
vinové délky fotonu v disledku expanze prostoru Ano. AL/ A =z =v/Av = v/c[9, 10, 33,
35, 36]. Bézné odvozovani v ucebnicich je nasledujici. Svétlo se §iti po nulové geodéze, ds =
cdt =0, tedy c2dt2=a2(t)dI2,.............. (8) kde dl je prvek vzdalenosti ptiblizovani. Tudiz,
cdta(t)=dl.............. (9) Predpokladejme, Ze vzdalena galaxie emituje fotony konstantni
rychlosti Ate a s vinovou délkou Ae. Fotony jsou pozorovany pii rychlosti Atr a s vinovou
délkou Ar. Prvni foton je emitovan v Gase te a piijat v Gase tr. Vezmeme-li v Givahu, Ze
vzdalenost mezi galaxii a pozorovatelem je stejnd pro dva po sobé jdouci fotony
[trtecdta(t)=[tr+Atrte+Atecdta(t). ............ (10) a odectenim integralu
[trte+Atecdta(t)................ (11) dostaneme [te+Atetecdta(t)=[tr+Atrtredta(t)............ (12)
ProtoZe se méftitko a(t) méni pomalu a béhem emise a pozorovani dvou po sobé€ jdoucich
fotont se pfili§ neméni, piseme 1a(te)/te+Atetecdt=1a(tr)ftr+Atrtredt............ (13) Proto,
dea(te)=dra(tr)........... (14) kde de = cAte a dr = cAtr jsou vzdalenosti mezi dvéma po sobé
jdoucimi fotony u vysilace a ptfijimace. Nasledné mizeme dojit k zavéru, ze vinové délky
fotonti Ae a Ar se fidi stejnym vztahem Aea(te)=Ara(tr)............... (15)

Toto odvozeni vSak neni spravné. Pomoci Eq. 13, miiZeme také ziskat nasledujici rovnici
Atea(te)=Atra(tr)................ (16),coz znamena, Ze souradnicovy Cas zavisi na faktoru
méftitka a(t). Je ziejmé, Ze Eq. 16 je nekonzistentni se standardni metrikou FLRW popsanou
rovnici. 4, kde je ¢as soutfadnic invariantni. Pfipadné¢ miZzeme ponechat soufadnicovy Cas
nezévisly na faktoru méftitka, ale pak musime predpokladat, Ze rychlost svétla ¢ zavisi na

je opét v rozporu s rov. 4. Zakladni potiz s vyse uvedenym odvozenim vinovych délek fotoni
zavislych na Cerveném posuvu spociva v nespravne definici vinove delky jako vzdalenosti
mezi dvéma riznymi casoprostorovymi udalostmi, viz ptilohy B, C. Je ziejmé, ze vzdalenost
musi byt méfena na jednom souradnicovém systému, nikoli vSak jako vzdalenost mezi body
ve dvou riznych soutfadnicovych systémech spojenych se dvéma fotony métenymi v riznych


http://www.hypothesis-of-universe.com/docs/c/c_239.jpg
http://www.hypothesis-of-universe.com/docs/c/c_239.jpg

casech, Jakmile vezmeme v Uvahu dva fotony putujici po stejné draze paprsku se vzdalenosti
d mezi nimi a vzdalenost ,,d“ muze byt i v oblouku, tedy v kiivém souc¢adnicovém systému,
tedy v zakfiveném casoprostoru ve stejném case soufadnic, efekt zvétSovani vzdalenosti mezi
fotony béhem expanze prostoru zmizi. Po kazdém cCase t ( fikejte radéji slovicko ,,doba* které
lépe vystihuje asovy tsek obroti obecnému ,,casu* ) oba fotony urazi stejnou vzdalenost
podél stejného paprsku a v diisledku toho je vzdalenost mezi nimi ¢asové nezavisla, viz
priloha B. Matematicky upravime Eq. 10, ve kterém neptedpokladdame rovnost vzdalenosti
comoving, ale rovnost vzdalenosti pohybu svétla fotonti Sificich se po stejné draze paprsku od
vysilade k ptijimadi: [trtecdt=Jtr+Attet+Atedt. ............ (17). Hlubokym studovanim rovnic (1)
az (17) se nezabyvam. Nemam potiebu hledat chybu/chyby. M¢ postacita logika. Stejnou
logikou jako vyse ziskame, ze pokud se ¢as (tempo plynuti) a rychlost svétla nemeni, nemeni
se ani vinova délka fotonti. A to je ono, to je ta brutalni Gvahova logicka chyba. Sam jste fekl,
ze vinova délka sebude ménit 1 kdyby se vesmir nerozpinl. (!) VInova délka se méni, piestoze
tu mame sice opravenou FLRW, ale neméte opravenou ,,logiku®, Ze kfivost Casoprostoru se
od Tiesku rozbaluje, a¢ mate souradnicovy systém euklidovsky, tim padem tu byt musi zména
vinovy délky. Dva po sobé jdouci fotony pohybujici se po stejné paprskové draze ( jako v té
galaxii, kde se gravitace ,,8ifi* po kiivé usecce ,,R*“ mezi dvémi télesy ; to je ten miyj
Llogicky* divod proc¢ to V. Rubinovy nevychézelo. Ja ty vase rovnice metriky tady do
hloubky netuduji, ale vy tu mate snahu zménit v t€ matici 4 x 4 prvni ¢len, coz si vysvétluji
jako proménlivé tempo plynuti Casu® v historii vesmiru, ale ,,zasazujete ten ¢len do ,,ploché¢ho
soufadnicového systému®, a tim znehodnocujete své snahy ) si tedy udrzuji vzajemnou
spravnou vzdalenost konstantni a nezavislou na rudém posuvu. Tim jste zboural logiku : ¢as,
¢asovou slozku metriky pouzijete kiivou, ale vzdalenost mezi fotony ,,d* pouzijete ,,rovnou-
primou-nekiivou®. Avsak spravna vzdalenost mezi dvéma fotony cestujicimi podél dvou
paralelnich paprskl soucasné€ zavisi na rudém posuvu a zvySuje se s expanzi prostoru. Jenze
»expanze* prosoru neni expanzi linearni (v dobé po Ttesku rozhodné ne), ale
“rozbalovavanim® kiivosti dimenzi FLRW, kiivosti 3+3D. Je to proto, Ze vzdalenost
mezi dvéma fotony pohybujicimi se po paralelnich paprskovych drahach je konstantni, ale

v oblouku, po kiivé dimenzi, viz OTR a proto se [spravna vzdalenost musi zv&tsovat s expanzi
zvétSuje se,ale rozbalovanim kfivého ¢p. Hubble dosahl méteni sice daleko ,,ke
Tresku* ale to nestacilo na zjisténi zmény linearity na nelinearitu v rannéem Vesmiru.
prostoru, viz pfiloha C. Pouze spravna vzdalenost mezi dvéma po sobé jdoucimi fotony
cestujicimi podél stejného paprsku se neméni, viz ptiloha B. No, tady bude zakopny pes, bude
tu spor...jenze vy se nebavite s oponenty, vy jimi opovrhujete, vy vSichni ,,titulovani®.

(04)- The above derivation proves that the standard FLRW metric cannot be applied to the
Universe, because it does not predict the cosmological redshift. The cosmological redshift can
be observed only if the cosmic time depends on the scale factor a(t) and it runs differently at
high redshift than at present. Therefore, the cosmological redshift is not a consequence of the
space expansion but of time dilation. A disputable character of the original FLRW metric is
also indicated by comparing this metric with other solutions in GR, where the
expansion/contraction of space is tightly connected with time dilation. If we insist on no time
dilation, no redshift will be observed.

The variability of the cosmic time during the Universe evolution would be supported by the
fact that the mass density in the Universe is time dependent. At previous epochs, the Universe
was much denser and the gravitational field much stronger. Going back in time to high
redshifts is analogous to the case, when an observer moves towards the black hole. According
to the Schwarzschild solution, the coordinate time for the observer close to the black hole runs
differently than for the observer far from the black hole. Similarly, the coordinate time must
run differently at the high redshift Universe than at the present epoch. Consequently,
assuming that the Universe expands but the cosmic time is invariant is physically unjustified.
Hence, the correct metric is the conformal form of the FLRW metric described by Eg. 5 and
the cosmological redshift obeys the same formula as the gravitational redshift:
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vevr=1+z=g00(r)g00(e)———(18)

where z is the redshift, ve and vr are the frequencies of the photon at the emitter and receiver,
and goo(€) and goo(r) are the time components of the metric tensor gqs at the emitter and
receiver, respectively.

2.4 Properties of the Conformal FLRW Metric

The conformal FLRW metric is essentially different from the original FLRW metric with
fundamental physical consequences:

« Eq. 5 implies that the comoving speed of light is constant but the proper speed of light
depends on redshift. Hence, the volume of the Universe and distance between galaxies were
smaller at high redshift, but photons emitted by a galaxy reach a neighbouring galaxy after the
same time at high redshift as well as at the present epoch. In other words, this Universe model
is conformal with the static Universe.

* The frequency ve of photons emitted at redshift z is higher than the frequency vr of photons
received as:

vevr=1+2.(19)

* Not only the frequency v of photons but also the rate of photons increases with redshift as (1
+2).

* The proper speed of light ¢ in the cosmological coordinate system decreases with redshift as
1+2)

* The wavelength /. of photons emitted at redshift z is shorter than the wavelength A, of
photons received as:

AleAr=(1+2)—2.(20)

This includes a decrease of frequency v and an increase of the speed of light ¢ with cosmic
time.

2.5 Friedmann Equations Revisited

If the expansion of the Universe is described by the conformal FLRW metric, the Friedmann
equations must be modified. The standard Friedmann equations for the pressureless fluid read
[10, 33].

(a@ a)2=87G3p—kc2a2+13Ac2,(21)

d a=—4rG3p+13Ac2,(22)

where a=(1+z)—1

is the scale factor, G is the gravitational constant, p is the mean mass density, k/a? is the
spatial curvature of the Universe, and A is the cosmological constant.

In order to express the Friedmann equations for the conformal FLRW metric, we have to
substitute time t by the conformal time # and time derivative ¢ =da/dt

by a'=da/dy=ad

. Hence, the conformal Friedmann equations read

(a'a)2=8rG3pa2—kc2,(23)

a"a=—4nG3pa2,(24)

where we omitted the cosmological constant, because it was inserted into Egs 21 and 22
artificially in order to fit Type la supernova observations. Considering the matter-dominated
Universe, we get

8rG3p=H20Qma—3(25)

and Eq. 23 reads

H2(a)=H20(Qma—1+Qk)(26)

with the condition

Qm+Qk=1,(27)

where H(a) = a’/a is the Hubble parameter, Ho is the Hubble constant, Qn, is the normalized
matter density, and Qx is the normalized space curvature. Since this model is basically the
Einstein-de Sitter (EdS) model but applied to the conformal FLRW metric, it will be called as
the “conformal EdS model” in contrast to the standard EdS model based on the original
FLRW metric.

3 Supernovae Observations
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The correctness of Eq. 26 for the time evolution of the Universe can be checked by Type la
supernova (SNe la) observations, which provide the most accurate measurements of
cosmological distances and of the expansion history of the Universe. A discrepancy between
the supernova observations and the predictions of the standard EdS model was called the
“supernovae dimming” [37, 38],

(04)- Vyse uvedené odvozeni dokazuje, Ze standardni metriku FLRW nelze aplikovat na
vesmir, protoze nepiedpovida kosmologicky rudy posuv. To je blbost. Kosmologicky rudy
posuv lze pozorovat pouze tehdy, zavisi-li kosmicky ¢as ( pro¢ nefikate kosmické tempo
plynuti ¢asu ?? ) na faktoru méfitka a(t) coz je faktor zmény tempa a pti vysokém rudém
posuvu probihd jinak nelinearné nez v soucasnosti. Linearné, tak jak to ukazuje muyj obrazek
http://www.hypothesis-of-universe.com/docs/c/c_239.jpg Kosmologicky rudy posuv tedy
neni disledkem expanze prostoru, ﬁ% disledkem i expanze =
rozbalovavani prostoru, i rozbalovavani ¢asu, coz tu vy slovicky pesentujete jako
»dilatace ¢asu“. Ano, dilatace ¢asu je zména ,,casového intervalu® viici jednotkovému
c¢asovému intervalu..., ale ta vznika pravé pootacenim soustav, soustavy ,,vlastni
emitenta* a soustavy Pozorovatele. Je to nemlich stejné jako u STR. Zaslepené se mylite.
AL/ A =2 =v/Av = vi/c. Zaslepen¢ ménite v metrice Cas, faktor zmény tempa plnuti, ale
nemenite ,,expanzi = rozbalovani“ dimenzi prostoru smérem do minulosti ke Tresku. O
sporném charakteru nekiivy prostor a nektivy ¢as pivodni metriky FLRW svéd¢i i srovnani
této metriky s jinymi feSenimi v GR, kde expanze/kontrakce prostoru pochopte ! kiivost
dimenzi ¢p.., i délkovych tfi dimenzi i ¢asovych tfi dimenzi. Je mi Vas lito Ze tu ta vaSe snaha
o ,,novou meriku FLRW* zase ztrozkota.... U mé Skoda Ze neumim tu matematiku, a ze mé
okradli dliznici o 2,2 miliony korun v devadesatych letech, coz bylo hodné !!!! v té dobg, r.
1994, ze jsem je vydélaval na zaplaceni prace fyzikti na HDV...8koda. Kdybych byval
vydglal stovky miliont, -pbych dal na mzdy, na matematické vypracovani té nadherné
HDV. No, osud je osud,.. tizce souvisi s dilataci ¢asu. Pokud budeme trvat na zadné dilataci

¢asu, nebude pozorovan zadny rudy posuv. Ale, ale...je to jinak.
tempa plynuti M
. Mozna ano, ..; ale dnes se mi jevi, ze hustota hmoty s vékem

Vesmiru je vice a vice konstantni proto, ze divodem K ptirastku hmoty ( jeden atom na
kubicky kilometr ) je PODSTATA hmoty, potazmo energie, tj. ,princip kiiveni“ = pOdStata.‘
K¥ivit dimenze ¢p znamena STVORIT hmotu, potazmo energii, to je zptisob jak Vesmir
sam vyrabi hmotu. Takze ,,viici vakuum, péna dimenzi* = akt kfiveni ¢p je tim prirastku
hmoty/energie, aby byla hustota hmoty konstntni. V piedchozich epochach byl vesmir
mnohem hustsi a gravita¢ni pole mnohem siln¢jsi. ehm..??? Navrat v ¢ase k vysokym rudym
posuvum je analogicky piipadu, kdy se pozorovatel pohybuje smérem k erné dife. Podle
Schwarzschildova feseni b&Zi soutadnicovy |,vlastni* as pro pozorovatele pobliz erné diry|
jinak nez pro pozorovatele pozemskeho daleko od ¢erné diry. O.K. “"Cerna dira zakfivuje dle
OTR ¢p a tedy je dimenze casova objektu u diry pootocena ; do nasi prumétny, do
nasi soucasnicové soustavy pootocené intervaly, i Casové (dilatace) 1 délkové (kontrakce).
Podobné musi soufadnicovy ¢as béZet jinak ve vesmiru s vysokym rudym posuvem
soufadnicovy €as nebéZi, soufadnicova soustava se pouze pootaci....a nataci se i intervaly nez
v soucasné epose. V disledku toho je predpoklad, ze se vesmir rozpina, ale kosmicky cas je
neménny, fyzikaln& neopodstatnény. O.K_, ale ten divod je jiny [Spravna metrika je tedy
konformni forma metriky FLRW popsana rovnici. 5 [Spravna metrikal je/bude az se 3+3
dimenziondlni ¢asoprostor do takové

metriky m napiSe, ja to neumim...respektive jsem na to uz ,,liny-unaveny* a
lkosmologicky rudy posuv] :

I=—

se Fdi stejnym vzorcem jako jgravitaéni rudy posuv;|
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O.K.

- vevr=1+z=g00(r)g00(e)———(18) kde z je Eerveny posuv, ve a vr jsou frekvence fotonu na
vysilaci a ptijimaci a g00(e) a g00(r) jsou Casové slozky metrického tenzoru gaf na vysilaci a
piijimaci. 2.4 Vlastnosti konformni metriky FLRW Konformni metrika FLRW se podstatné
1i$1 od ptivodni metriky FLRW se zékladnimi fyzikdlnimi disledky: « Eq. 5 znamena, Ze
rychlost pohybu svétla je konstantni, ale spravna rychlost svétla zavisi na cerveném posuvu.
Objem vesmiru a vzdalenost mezi galaxiemi byly tedy mensi pti vysokém rudém posuvu, ale
fotony emitované galaxii dosahnou sousedni galaxie po stejné dob¢ pii vysokém rudém
posuvu, stejné jako v soucasné epose. Cili jiné tempo plynuti ¢asu ,,dnes™ a jiné tempo pied
12ti miliardami let. Ne. To si nemyslim, ta linearita je po dlouhy interval a tempo plynuti ¢asu
se vyrazné bude ménit az bliz k velkému tfesku, ja to hadam cca od 300 000 let do Tresku.
Jinymi slovy, tento stary model vesmiru je konformni se statickym vesmirem. ¢ Frekvence ve
fotonti emitovanych pii ¢erveném posuvu Z je vyssi nez frekvence vr fotonl piijatych jako:
vevr=1+z.(19) * Nejen frekvence v fotont, ale 1 rychlost fotont roste s cervenym posuvem
jako (1 + z). « Vlastni rychlost svétla ¢ v kosmologickém soufadnicovém systému klesa s
¢ervenym posuvem jako (1 +z)—1. ??? Rychlost svétla by méla kopirovat nezakiiveny
Casoprostor, tedy kopirovat euklidovsky plochy ¢p...vSechny kiivé stavy poli, hmoty a
ktivého Casoprostoru pak ,,plavou’ v rastru=ptedivu=siti 3+3D plochém, nekone¢ném...; plati
Pythagorova véta o energii E?=p?.c2+mo?.c*. At?/ t?;

potazmo upraveny Heisenberg

m.V.Xc:mO.Cz.tc.tc/tv ;

viz http://www.hypothesis-of-universe.com/docs/f/f_008.pdf str. 3

* Vlnova délka Ae fotonii emitovanych pii Cerveném posuvu z je kratsi nez vinova délka Ar
fotoni pfijatych jako: AeAr=(1+z)—2............ (20) To zahrnuje snizeni frekvence v a zvysSeni
rychlosti svétla ¢ s kosmickym ¢asem. 2.5 Piezkoumdani Friedmannovych rovnic Pokud je
expanze vesmiru popsana konformni metrikou FLRW, musi byt Friedmannovy rovnice
upraveny. Standardni Friedmannovy rovnice pro beztlakou kapalinu byly uvedeny [10, 33]. (a
a)2=8nG3p—kc2a2+13Ac2,.............. (21) 4 a=—4nG3p+13Ac2,............. (22) kde
a=(1+z)—1 je méfitko, G je gravitacni konstanta, p je stfedni hustota hmoty, k/a2 je prostorové
zakiiveni vesmiru a A je kosmologicka konstanta. Abychom vyjadiili Friedmannovy rovnice
pro konformni metriku FLRW, musime nahradit ¢as t konformnim ¢asem 1 a ¢asovou
derivaci a =da/dt podle a'’=da/dn=aa . Proto se ¢tou konformni Friedmannovy rovnice
(a'a)2=8nG3pa2—kc2,.............. (23) a"a=—4nG3pa2,......... (24) kde jsme vynechali
kosmologickou konstantu, protoZe byla vlozena do rovnic 21 a 22 uméle, aby odpovidala
pozorovani supernov typu Ia. KdyZ vezmeme v tivahu vesmir ovladany hmotou, dostdvame
8nG3p=H20OQma-3............... (25) a Eq. 23 precteni

H2(a)=H20(Qma—1+Qk)............. (26) s podminkou Qm+Qk=1,............... (27) kde H(a) =
a'/a je Hubbletv parametr, HO je Hubbleova konstanta, Om je normalizovana hustota hmoty a
Qk je normalizované zaktiveni prostoru. Vzhledem k tomu, ze tento model je v podstaté
Einstein-de Sitter (EdS) model, ale aplikovany na konformni metriku FLRW, bude nazyvén
jako ,.konformni model EdS* na rozdil od standardniho modelu EdS zaloZeného na pivodni
metrice FLRW. 3 Pozorovani supernov Spravnost rov. 26 pro ¢asovy vyvoj vesmiru lze ovétit
pozorovanim supernov typu Ia (SNe Ia), které poskytuji nejpresnéjsi méfeni kosmologickych
vzdalenosti a historie expanze vesmiru. Nesoulad mezi pozorovanim supernov a piedpovédi
standardniho modelu EdS se nazyval ,,stmivani supernov* [37, 38], No, dal uz je muj
komenat méné dilezity. To hlavni jsem uz okomentoval. A s ohledem na to, Ze ho ¢ist nikdo
dal$ich 20 let nebude, je moje ndmaha dostacujici.

04.11.2022

Nahlédnu dal jeste -

(05)- and led to reintroducing the cosmological constant A into the Einstein and Friedmann
equations. The observation of the unexpected SNe la dimming motivated large-scale
systematic searches for SNe la and resulted in a rapid extension of supernovae compilations.
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The current supernovae compilations Union2.1 [39-44], and Pantheon [45, 46] comprise of
hundreds of SNe la discovered and spectroscopically confirmed. The Pantheon dataset is the
most accurate SNe la compilation at present. Every SN la is described by its apparent rest-
frame B-band magnitude mg, the absolute B-band magnitude Mg, the stretch parameter x;, and
the colour parameter c. These parameters are used in the Tripp formula [47, 48] for
calculating the redshift-dependent distance modulus w(z), which serves for testing the
cosmological models,

1=mB—MB+ax1—5¢(28)

where coefficients o and f are the global nuisance parameters to be determined when seeking
an optimum cosmological model. The expansion history is calculated from y using the
following equations,

u=25+5log10(dL),dL=(1+2)/z0cdz’H(z)(29)

where d. is the luminosity distance expressed for the flat Universe. The Hubble function H(z)
is expressed for the flat Universe described by the standard ACDM model as
H2(z)=H20[Qm(1+2)3+QA],(30)

by the standard EdS model as

H2(z)=H20[Qm(1+2)3+Qk(1+2)2],(31)

and by the conformal EdS model as

H2(z)=H20[Qm(1+2)+Qk].(32)

While the ACDM model contains dark energy Qa as a free parameter, which must be adjusted
by fitting with the SNe la observations, the conformal EdS model requires no free parameter
for the flat Universe, and the curvature parameter Qx is needed for a curved Universe. Since
the Universe is nearly flat, this parameter should be close to zero and can be determined from
other independent observations. Model-independent methods for estimating Qx are based on
reconstructing the comoving distances by Hubble parameter data and comparing with the
luminosity distances [49-51], on the angular diameter distances [52], on strongly gravitational
lensed SNe la [53] or on gravitational waves [54]. The authors report the curvature term Qg
ranging between —0.3 and —0.1 indicating that the Universe is nearly flat and closed.

Figure 1 shows a comparison of the SNe la measurements with predictions of the ACDM
model and the standard and conformal EdS models. The standard EdS model is in a visible
disagreement with the SNe la measurements and this disagreement led to developing the
ACDM model by introducing the normalized density of dark energy Qx into Eg. 30 to get a
satisfactory fit. Strikingly, the conformal EdS model defined by Eq. 32 fits data equally well
as the ACDM model with no assumption on dark energy (see Figure 2). This confirms that the
solution of the puzzle with the supernovae dimming does not lie in introducing dark energy
but in correcting the metric used in the Friedmann equations.

(05)- a vedly k op&tovnému zavedeni kosmologické konstanty A do Einsteinovych a
Friedmannovych rovnic. Pozorovani neo¢ekavaného stmivani SNe Ia. motivovalo rozsahlé
systematické hledani SNe Ia a vedlo k rychlému rozsifeni kompilaci supernov. To stmivani se
dé¢je od jaké vzdalenosti od nas ?, respektive od jakého stafi od Tresku ? Dékuji. Soucasné
kompilace supernov Union2.1 [39-44] a Pantheon [45, 46] obsahuji stovky objevenych a
spektroskopicky potvrzenych SNe Ia. Dataset Pantheon je v souCasnosti nejpiesnéjsi
kompilaci SNe Ia. Kazdy SN Ia je popsan svou zdanlivou velikosti B-pdsma v mB v
zbyvajicim ramci, absolutni velikosti B-pasma MB, parametrem roztazeni x1 a parametrem
barvy c. Tyto parametry jsou pouzity v Trippove vzorci [47, 48] pro vypocet modulu
vzdalenosti zavislého na ¢erveném posuvu p(z), ktery slouzi k testovani kosmologickych
modeld, p=mB—-MB+ax1—Bc(28) kde koeficienty a a B jsou globalni parametry obtéZovani,
které maji byt urceny pii hledani optimalniho kosmologického modelu. Historie expanze se
vypocita z p pomoci nésledujicich rovnic:
u=25+5log10(dL),dL=(1+z)|z0cdz’H(Z)................ (29) kde dL je vzdalenost svitivosti
vyjadiend pro plochy vesmir. Hubbleova funkce H(z) je vyjadiena pro plochy vesmir popsany
standardnim ACDM modelem jako H2(z)=H20[Qm(1+z)3+QA],(30) standardnim modelem
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EdS as H2(z)=H20[Qm(1+2)3+Qk(1+2)2],(31) a podle konformniho modelu EdS as
H2(z)=H20[Qm(1+z)+Qk].(32) Zatimco model ACDM obsahuje temnou energii QA jako
volny parametr, ktery musi byt upraven piizpusobenim pozorovani SNe Ia, konformni model
EdS nevyzaduje Zadny volny parametr pro plochy vesmir O.K. a parametr zakiiveni QK je
potiebny pro zakfiveny vesmir.O.K. v souladu s mymi piedstavami Protoze je vesmir téméf
plochy, !'! do vzdalenosti cca 300 000 svét. let od Tiresku mél by se tento parametr bliZit nule a
lze jej urdit z jinych nezavislych pozorovani. Metody odhadu Qk zakiiveni ¢asoprostoru
nezavislé na modelu jsou zaloZeny na rekonstrukci vzdalenosti piiblizovani pomoci dat
Hubbleovych parametri a porovnani se vzdalenostmi svitivosti [49-51], na vzdalenostech
uhlového praméru [52], na siln€ gravitacni Co¢ce SNe Ia [53] nebo na gravitacni viny [54].
Autofi uvadéji ¢len zakiiveni Qk v rozmezi -0,3 az -0,1, coz naznacuje, Ze vesmir je témer
plochy a uzavieny. O.K. Obrazek 1 ukazuje srovnani méteni SNe la s predikci modelu
ACDM a standardniho a konformniho modelu EdS. Standardni EdS model je ve viditeIném
rozporu s méfenimi SNe Ia a tento nesouhlas vedl k vyvoji ACDM modelu zavedenim
normalizované hustoty temné energie coz je stav ,,viiciho vakua“ tedy stav kiivych dimenzi
¢p a kazd¢ kiiveni je hmototvorné... QA do Eq. 30, abyste dosahli uspokojivého
ptizptsobeni. Piekvapivé, konformni EdS model definovany rovnici Eq. 32 odpovida datim
stejn¢ dobie jako model ACDM bez piedpokladu temné energie (viz obrazek 2). To
potvrzuje, Ze feSeni hadanky se stmivanim supernov nespoc¢iva v zavedeni temné energie, ale
v opravé metriky pouzité ve Friedmannovych rovnicich. Ano, nespociva v zavedeni temne
energie, zavadét se nemusi, protoze tam uz je, je jakozto ,,viici vakuum®, ,,péna dimenzi na
planckovskych skalach, coz by méla ukazat ta oprava metriky. A to jaka by toméla byt
»oprava“ metriky, to si netroufam nejsem matematik, bude to mozna stejné jako 4 x 4 od
VavrycCuka, ale rozsifeno na 6 x 6, pouze V tuto chvili si stojim ,,za svym ndzorem*, ze od
Ttesku je Vesmir, tedy ¢asoprostor 3+3D, a hodn¢ zakiiveny, je to polévka — péna dimenzi =
plazma, v niz se rodi elementarni ¢stice ,,sbalovanim* dimenzi do klubi¢ek-balicki
http://www.hypothesis-of-universe.com/index.php?nav=aa a vesmir se do globalu jako celek
rozbaluje, nejen prostor 3D, ale i ¢as 3D, a to nikoliv od Ttesku axialné.
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(06)- FIGURE 1. The Hubble diagram with Type la supernovae observations. Blue dots show
measurements of the SNe Pantheon compilation [45, 46]. The red line in (A) shows the
ACDM model described by Eg. 30 with Qm = 0.3 and Q = 0.7. The red line in (B) shows the
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conformal EdS model described by Eg. 32 with Qm = 1.2 and Qx = —0.2. The black line in
(A,B) shows the standard EdS model described by Eq. 31 with Qnm=1.0 and Qx=0. The
Hubble constant is Ho = 69.8 km s™* Mpc™?, obtained from observations of the SNe la data
with a red giant calibration [55].

FIGURE 2

(06)- OBRAZEK 1. Hubbletiv diagram s pozorovanim supernov typu la. Modré body ukazuji
méfeni kompilace SNe Pantheon [45, 46]. Cervena &ara v (A) ukazuje model ACDM popsany
rovnici. 30 s Qm = 0,3 a QA = 0,7. Cervena &ara v (B) ukazuje konformni EdS model
popsany rovnici. 32 s Qm = 1,2 a Qk = —0,2. Cern4 &ara v (A,B) ukazuje standardni EdS
model popsany rovnici. 31 s Qm = 1,0 a Qk = 0. Hubbleova konstanta je HO = 69,8 km s—1
Mpc—1, ziskana z pozorovani dat SNe Ia s kalibraci ¢erveného obra [55]. OBRAZEK 2
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(07)- FIGURE 2. Residual Hubble plots for (A,B) the individual SNe la data and (C,D) the
binned SNe la data. (A,C) The flat ACDM model, (B,D) the conformal EdS model. For
parameters of the models, see caption of Figure 1. The error bars in (C,D) show the 99%
confidence intervals. Data are taken from the SNe Pantheon compilation [45, 46].

4 Discussion

The Friedmann equations introduce the expansion of the Universe and form fundamentals of
modern cosmology. Intuitively, the space expansion can explain the cosmological redshift,
because the distant galaxies are moving away due to the expansion and we observe their light
distorted by the Doppler effect. This was probably the motivation for describing the Universe
by the standard FLRW metric. The problem is, however, more involved, and we know that
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the cosmological redshift is not due to the Doppler effect but due to distortion of the
spacetime described by GR. The redshift of distant galaxies would be observed even for a
non-expanding Universe at the present epoch. From this point of view, there is no clear
argument, why the standard FLRW metric introduces just the space expansion with no time
dilation.

In fact, it is surprising to assume distortion of space only, because other solutions in GR such
as the well-known Schwarzschild solution involve distortions in space and time together. At
previous epochs, the Universe was much denser and the gravitational field much stronger,
hence going back in time to high redshifts is analogous to an observer moving towards the
black hole. Since the coordinate time runs differently close to and far from the black hole, we
can expect to observe a similar effect when comparing clocks at the high redshift Universe
and at the present epoch.

In addition, the assumption of no time dilation during the Universe evolution is not strange
only from the theoretical point of view but it is also in contradiction with astronomical
observations. The existence of cosmic time dilation and its real physical nature is supported
by observations of gamma ray-bursts [56-58] and Type la supernovae light curves [59, 60].
For example, Zhang [61] studied a sample of 139 SWIFT long gamma-ray bursts (GRBs)
with redshift z < 8.2 and obtained a significant correlation between their duration and redshift.
Similarly, Littlejohns and Butler [62] analysed 232 GRBs detected by the Swift/Burst Alert
Telescope (BAT) and revealed that the observed durations are consistent with cosmic time
dilation. As regards supernovae, the SNe la display rather uniform light curves and thus they
can be used as local clocks. The spectral evolution of the light curves and stretching of time in
the observer frame was disclosed by many authors [59, 63-65], and corrections for time
dilation are now routinely applied to the SNe la data [60, 66].

The re-examination of light propagation in space defined by the standard FLRW metric
reveals another severe contradiction with observations: this metric actually does not predict
the cosmological redshift. This is surprising and against the common opinion that the standard
FLRW metric produces the cosmological redshift. However, it is shown that the mathematical
derivation originally proposed by Lemaitre [2] and repeated in textbooks is not correct.
Lemaitre [2] analysed the change of the wavelength of photons propagating in expanding
space and he came to a wrong conclusion that the wavelength of photons must increase,
similarly as the proper distance between objects in rest. An increasing wavelength of photons
is then transformed into the change of their frequency under the assumption of the constant
speed of light. Since this derivation gave intuitively acceptable results, there was no reason to
critically check its correctness by other cosmologists.

A correct analysis shows, however, that the wavelength of photons does not increase and the
frequency of photons is constant during the space expansion defined by the standard FLRW
metric. The change in the frequency of photons is always connected with time dilation and
with a variation of the time metric goo in GR, similarly as for the gravitational redshift.
Therefore, the standard FLRW metric must be substituted by the conformal FLRW metric that
predicts the cosmic time dilation and the cosmological redshift properly. Consequently, the
cosmic time should be identified with the conformal time and the space-time evolution of the
Universe should be described by the conformal FLRW metric only.

Obviously, we can ask a question: why atoms radiate photons with the same (rest-frame)
frequency at all redshifts and why this frequency is not affected by time dilation? The answer
is straightforward: the frequency of emitted photons is independent of redshift, because

(07)- OBRAZEK 2. Rezidualni Hubbleovy grafy pro (A,B) jednotliva data SNe la a (C,D)
sdruzena data SNe la. (A,C) Plochy ACDM model, (B,D) konformni EdS model. Parametry
modeli viz popis na obrazku 1. Chybové tisecky v (C,D) ukazuji 99% intervaly spolehlivosti.
Data jsou ptfevzata z kompilace SNe Pantheon [45, 46]. 4. Diskuze Friedmannovy rovnice
ptredstavuji expanzi vesmiru a tvoii zdklady moderni kosmologie. Intuitivné miiZze expanze
vesmiru vysvétlit kosmologicky ¢erveny posuv, protoze vzdalené galaxie se diky expanzi
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vzdaluji a my pozorujeme jejich svétlo zkreslené Dopplerovym jevem. Paprsek je emitovan
pootoceny vuci nasi souradné soustave ,,mistniho Pozorovatele®.To byla pravdépodobné
motivace pro popis vesmiru standardni metrikou FLRW. Problém je v§ak mnohem zavazné&jsi
a vime, ze kosmologicky rudy posuv neni zpiisoben Dopplerovym jevem, ale zkreslenim
Casoprostoru popsaného GR. O.K. tak, tak ¢p jezakiiveny globalné i v lokalitach jako jsou
galaxie i ten mezigalakticky prostor Rudy posuv vzdalenych galaxii by byl v sou¢asné epose
pozorovan i pro nerozpinajici se vesmir. Protoze se ten rudy posuv déje z divodu
rozbalovavéani Z tohoto pohledu heexistuje jasny argument, pro¢ standardni metrika FLRW
zavédi pravé lexpanzi prostoru bez dilatace Gasu. Ano, chyba. Protoze se s tim kosmologové
spokojili a nikdo je nenutil revidovat ,,pravdu®, az...az ptiSel Vavryc¢uk ( a pfiSel s takovymi
navrhy pied 22 let také Navratil pied Vavryéukem, kterého Cetli jen autsadii a mluvkové a ti
co si chtéli vybijet ego. ) Ve skute¢nosti je piekvapivé piedpokladat pouze zkresleni prostoru,
protoze jina feSeni v GR, jako je znamé Schwarzschildovo feseni, zahrnuji zkresleni prostoru
a ¢asu dohromady. Ano, piekvapivé to je...stejné jako je prekvapive, ze nikdo nechce slyset
otazku : kdo vynalezl gravita¢ni konstantu, respektive kdo ji p¥idélil rozméry ?
http://www.hypothesis-of-universe.com/docs/aa/aa_137.pdf
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epochéch byl vesmir mnohem hustsi a gravitaéni pole mnohem silnéjsi, takze ndvrat v ¢ase k
vysokym rudym posuvum je analogicky s pozorovatelem pohybujicim se smérem k ¢erné
dife. Vzhledem k tomu, Ze soufadnicovy ¢as béZzi riizné€ blizko a daleko od ¢erné diry,
muzeme o¢ekavat, ze podobny efekt pozorujeme pfti srovnavani hodin ve vesmiru s vysokym
rudym posuvem a v soucasné epose. O.K. rozbaluje se nejen prostor ( tii dimenze ), ale i ¢as a
jeho tii dimenze. Nam se to pak jevi, tedy panu Vavrycukovi se to pak jevi ,,pii pozorovani

Z Pozorovatelny zde* jako ,,dilatace Casu®. Ano jiné tempo plynuti Casu se da vidét jako
dilatace ¢asu. OvSem stale to je ono pootaceni soustav, tedy pootaceni vesmiru jako celku,
narovnavani kiivoti €asu, tedy kiivosti dimenzi Casu. I pfi tomto popisu, stale je nuté videt, ze
to rozbalovavani dilenzi neni od Ttesku rovnomérné tejné, je v kazdé lokalité = clustr galaxii,
do siti jsou spojeny... jine. Navic pfedpoklad, Zze béhem vyvoje vesmiru nedojde k Zadné
dilataci Casu, neni podivny jen z teoretického hlediska, ale je také v rozporu s astronomickymi
pozorovéanimi. O.K. Existenci kosmické dilatace dasu| pan Vavrycuk tomuiika kosmické
dilatace ¢asu, ja tomu fikam pootaceni soustav a rozbalovavani ¢asové dimenze. O dilataci
Casu lze psat jen z jednoho pozorovaciho mist, zvolené soustavy Pozorovatele (pasovaného do
klidu) a On nyni mize pozorovat zménu tempa plynuti ¢asu z informaci, které z Vesmiru
dostava. A co dostava? Fotony (zafeni)....at’ uz jsou to informace z rakety které se vééé blizi
cééé, anebo infomace z okoli ¢erné diry, alebo informace o pohybech hvézd v ramenech
galaxii, alebo o reliktnim zifeni..., to vS§e Pozorovatel vyhodnocuje, a zjisti, vzdycky zjisti
néjaké podivosti jako je ,,jiné tempo plynuti ¢asu®, jaké je na raketé, nebo na mionu co dopadl
do atmosféry z kosmického zateni, nebo z ramen galaxii, atd. Vzdy najde pan Vavrycuk
néjaké rizné casy a on to nazyva dilatace. Pfitom jsou to pro ,,mistniho Pozprpvatele” pouze
snimky do jeho Pozorovatelny, snimky zkreslené, snimky pootoc¢ené, snimky néjakymi
divody ,,cinknuté* a ...a tak se najednou ,,Nékdo* zac¢ne divit, divit vice, nékdo divit
méné....n¢kdo pred 100 lety, nékdo dnes v ceské poslucharné. jeji skutecnou fyzikalni
podstatu podporuji pozorovani zablesk gama [56-58] a svételnych kiivek supernov typu la
[59, 60]. Naptiklad Zhang [61] studoval vzorek 139 SWIFT dlouhych gama zableski (GRB) s
cervenym posuvem z < 8,2 a ziskal vyznamnou korelaci mezi jejich trvanim a ¢ervenym
posuvem. Podobné¢ Littlejohns a Butler [62] analyzovali 232 GRB detekovanych
dalekohledem Swift/Burst Alert Telescope (BAT) a odhalili, ze pozorovana trvani jsou v
souladu s dilataci kosmického ¢asu. Pokud jde o supernovy, SNe Ia vykazuji spiSe jednotné
svételné kiivky a Ize je tedy pouZit jako lokéalni hodiny. Spektralni vyvoj svételnych kiivek a
natahovani ¢asu v ramci pozorovatele bylo zvefejnéno mnoha autory [59, 63—65] a korekce na
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dilataci ¢asu jsou nyni rutinné aplikovany na data SNe Ia [60, 66]. Opétovné zkoumani §iteni
svétla v prostoru definovaném standardni metrikou FLRW odhaluje dalsi vazny rozpor s
pozorovanimi: tato metrika ve skute¢nosti neptfedpovida kosmologicky rudy posuv. To je
piekvapivé a proti béznému nazoru, ze standardni metrika FLRW vytvaii kosmologicky rudy
posuv. vSak, ze matematické odvozeni plivodné navrzené Lemaitrem [2] a
opakované v ucebnicich neni spravné. Zatim to ukazujete 'y bez posouzeni ostatnich
odborniki. Lemaitre [2] analyzoval zménu vinové délky fotont $ificich se v rozpinajicim se
prostoru a dosel k nespravnému zavéru, Ze vinova délka fotoni se musi zvétSovat, podobné
jako spravna vzdalenost mezi objekty v klidu. Rostouci vinova délka fotoni se pak
transformuje na zménu jejich frekvence za predpokladu konstantni rychlosti svétla. Protoze
toto odvozeni poskytlo intuitivné ptijatelné vysledky, nebyl diivod kriticky kontrolovat jeho
spravnost jinymi kosmology. Sprévna analyza| vsak ukazuje, ze vinova délka fotont: se
nezvysuje a frekvence fotont je konstantni béhem rozpindni prostoru definovaného standardni
metrikou ELRW. http://www.hypothesis-of-universe.com/docs/c/c_230.jpg Zména frekvence
fotoni je vzdy spojena s dilataci ¢asu a zménou ¢asové metriky goo v GR, podobné jako u
gravitacniho rudého posuvu. Proto musi byt standardni metrika FLRW nahrazena konformni
metrikou FLRW, ktera spravné predpovida dilataci kosmického Casu a kosmologicky ¢erveny
posuv. http://www.hypothesis-of-universe.com/docs/c/c_264.jpg V dusledku toho by mél byt
kosmicky cas identifikovan s konformnim ¢asem a Casoprostorovy vyvoj vesmiru by mél byt
popsan pouze konformni metrikou FLRW. Je zfejmé, Zze si mizeme polozit otazku: pro¢
atomy vyzatuji fotony se stejnou (zbytkovou) frekvenci pti vSech rudych posuvech a pro¢ tato
frekvence neni ovlivnéna dilataci ¢asu? Odpovéd’ je piimocara: frekvence emitovanych
fotoni je nezavisla na rudém posuvu, protoze

(08)- it depends on quantized energy levels of electrons in atoms and these energy levels are
redshift independent. Once the photon is emitted, its frequency decreases due to time dilation
when photon propagates along the ray path from the emitter to the receiver. Since the
comoving speed of light is constant, the proper speed of light must be variable. In this way,
the emitted photons with frequency v have shorter proper wavelengths at high redshift than
the photons with the same frequency v but emitted at the present epoch.

The correctness of the conformal FLRW metric is convincingly confirmed by SNe la
observations. In fact, observations of the SNe la were originally proposed by Riess et al. [37]
and Perlmutter et al. [38] for testifying the existing cosmological model and the SNe la
observations surprisingly revealed essential discrepancy between theoretical predictions and
measurements. However, instead of questioning the validity of the standard FLRW metric and
the Friedmann equations, Riess et al. [37] and Perlmutter et al. [38] introduced a free
parameter into the Friedmann equations to comply them with data. In this way, the model is
capable to fit the SNe la observations, but at the cost of introducing a physically controversial
concept of dark energy. By contrast, the EdS model based on the conformal FLRW metric fits
the SNe la data with no need to introduce any new free parameter.

An argument that dark energy is not physical, but originates in the applied standard FLRW
metric is used also by other authors [67—70]. For example, the accelerated expansion could be
an artefact of neglecting inhomogeneity of the Universe [71-75] as proposed in the Swiss-
cheese cosmology [76—78] or in the timescape cosmology [79-81]. The SNe la dimming can
partly be a result of cosmic opacity neglected in interpretations of the SNe la luminosity [82—
85]. By contrast, here | show that the essential difficulty with the standard FLRW metric is
not in the oversimplification of the model by assuming perfect homogeneity and isotropy of
the Universe, but in false neglecting time dilation during the Universe history. The results
indicate that anisotropy, heterogeneity and opacity of the Universe produce probably only the
second-order effects in observations.

5 Conclusion

In summary, we conclude that the conformal FLRW metric is the only correct metric for
describing the evolution of the Universe, which can predict the cosmological redshift and time
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dilation properly. If the time rate is independent of the expansion of the Universe as in the
standard FLRW metric, the frequency of photons cannot change during the expansion.
Therefore, the variable rate of time during the expansion is inevitable and implies the
following fundamental consequences:

(1) The gravitational and cosmological redshifts are calculated by the same formula and
describe the same physical process. Both redshifts reflect a distortion of time produced by
changes in the gravitational field. While the gravitational redshift originates in spatial
variations of the gravitational field, the cosmological redshift originates in temporal variations
of the gravitational field.

(2) The metric describing the evolution of the Universe is conformal with the static model.
This metric leaves the Maxwell’s equations unchanged from their form in the Minkowski
spacetime [20-22].

(3) The conformal FLRW metric predicts correctly the cosmological redshift: the frequency
of photons increases with redshift as (1 + z). Not only the frequency of photons but also the
rate of photons increases with redshift as (1 + z) due to time dilation. The real physical nature
of cosmic time dilation is supported by observations of gamma ray-bursts [56-58] and Type
la supernovae light curves [59, 60, 66].

(4) The comoving speed of light is constant. The proper speed of light decreases with redshift
as (1 +z)L. Hence, the speed of light is not a nature constant but it varies being dependent on
the scale factor a(t) [28, 86]. Consequently, distance between galaxies changes with redshift,
but photons emitted by a galaxy reach a neighbouring galaxy after the same time at high
redshift as well as at the present epoch. The wavelength of photons does not decrease with
redshift as (1 + z)* as assumed in the standard FLRW metric but it decreases with redshift as
(1+2)2

(5) The conformal FLRW metric fits the SN la observations with no need to introduce dark
energy into the Einstein and Friedmann equations. The dark energy is an artefact of the
erroneous metric used for describing the evolution of the Universe. Consequently, no
repulsive forces produced by dark energy and acting against gravity are present

(08)- zavisi na kvantovanych energetickych hladinach elektront v atomech a tyto energetické
hladiny jsou nezavislé na rudém posuvu. Jakmile je foton emitovan, jeho frekvence klesa v
disledku dilatace ¢asu, kdyZ se foton §iti po draze paprsku od emitoru k pfijimaci. Protoze
rychlost pohybu svétla je konstantni, musi byt spravna rychlost svétla proménné. Timto
zptisobem maji emitované fotony s frekvenci v kratsi vlastni vinové délky pii vysokém
¢erveném posuvu nez fotony se stejnou frekvenci v, ale emitované v soucasné epose.
Spravnost konformni metriky FLRW je piesvéd¢iveé potvrzena pozorovanim SNe la. Ve
skute¢nosti byla pozorovani SNe Ia ptivodné navrzena Riessem a kol. [37] a Perlmutter et al.
[38] pro doloZeni existujiciho kosmologického modelu a pozorovani SNe la prekvapiveé
odhalil zasadni rozpor mezi teoretickymi pfedpovéd’'mi a méfenimi. Misto zpochybiiovani
platnosti standardni metriky FLRW a Friedmannovych rovnic vSak Riess et al. [37] a
Perlmutter et al. [38] zavedl [do Friedmannovych rovnic volny parametr, ,.zboziuji* fyziky,
kteti furt tomu Vesmiru néco zavadéji, ehm aby odpovidal datim. Timto zpsobem je model
schopen piizpisobit pozorovani SNe Ia, ale za cenu zavedeni fyzikalné kontroverzniho
konceptu temné energie. Ja nemam ani pro ani proti, pouze si myslim, Ze pokud by se temna
energie prokazala, odpovidalo by to métené honstantni hustoté hmoty, a divodem by mohlo
byt kiiveni dimenzi na planckovych skalach ...atd.atd. http://www.hypothesis-of-
universe.com/docs/c/c_194.jpg Naproti tomu model EdS zaloZeny na konformni metrice
FLRW odpovida datiim SNe Ia bez nutnosti zavadét jakykoli novy volny parametr.
Argument, Ze temna energie neni fyzikalni, ale pochdzi z aplikované standardni metriky
FLRW, pouzivaji i jini autoti [67—70]. Napiiklad zrychlena expanze by mohla byt artefaktem
zanedbavani nehomogenity vesmiru [71-75], jak je navrzeno v kosmologii §vycarského syra
[76—78] nebo v kosmologii ¢asové krajiny [79-81]. Stmivani SNe la muZe byt ¢astecné
disledkem kosmické opacity opomijené pii interpretacich svitivosti SNe Ia [82—85]. Anebo je
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stmivani galaxii z davodu globalni kiivosti vesmirného ¢asoprostoru..Naproti tomu zde
ukazuji, ze zadsadni problém se standardni metrikou FLRW neni v pfiliSném zjednodusSeni
modelu za ptedpokladu dokonalé homogenity a izotropie vesmiru, ale ve falesném
zanedbavani dilatace ¢asu béhem historie vesmiru. http://www.hypothesis-of-
universe.com/docs/c/c_264.Jpg Jenze jak to zjistit? Vysledky naznacuji, Ze anizotropie,
heterogenita a neprithlednost vesmiru maji pravdépodobné pouze efekty druhého tadu pfi
pozorovanich.

5 Zavér

V souhrnu jsme Vavryc¢uk a kdo jesté ? dospéli k zavéru, Zze konformni metrika FLRW je
jedinou spravnou metrikou pro popis vyvoje vesmiru, no...no, bude jedinou, az nékdo porazi
mou HDV, v§echny mé nazor do kosmologie jedinou Ktera dokaze spravné predpoveédét
kosmologicky rudy posuv tj. vase rozpinani vesmiru oproti mému rozbalovavani dimenzi
Casoprostoru a dilataci ¢asu. Rozlisujte ,,dilataci* kterd vznika pootaenim soustav a
,rozbalovavani kiivosti dimenzi kterézto neni dilataci... Pokud je ¢asova rychlost nezavisla
na expanzi vesmiru Nechcete pane Vavrycuku pouzivat jina vyznamova slovicka ? Slovo
»Iychlost® se k ¢asu nehodi, cas nema rychlost, rychlost chapeme jako jinou fyzikalni
veli¢inu. Zkuste se sklonit pied tupym fantasmagorem a fikat : tempo plynuti ¢asu jako ve
standardni metrice FLRW, frekvence fotont se nemtize béhem expanze ménit. Coz jste
mozna okopiroval ode m¢, zde http://www.hypothesis-of-universe.com/docs/c/c_232.jpg
Proto je proménliva rychlost béhem expanze nevyhnutelnd a mé nasledujici zasadni disledky:

. Cili kfivost &p a jeho rozbalovavani. Punktum Oba rudé posuvy
zpiisobené zmé&nami v gravitatnim poli. Nejen to. Dimenze casové

byly kiivé uz v plazmé po Tresku, kdy jesté ta gravitace nebyla... Zatimco gravitani rudy
osuv vznika
No, vida, uz

je to skoro perfektni, uz nemam co bych oponoval (2) Metrika popisujici vyvoj vesmiru je v
souladu se statickym modelem. Tato metrika ponechava Maxwellovy rovnice nezménéné
oproti jejich tvaru v Minkowského ¢asoprostoru [20-22]. (3) Konformni metrika FLRW
spravné predpovida kosmologicky rudy posuv: frekvence fotont roste s rudym posuvem jako
(1 +z). Nejen frekvence fotonil, ale 1 rychlost fotontl roste s rudym posuvem jako (1 +2z) v
disledku dilatace ¢asu. Skutec¢nou fyzikalni povahu dilatace kosmického ¢asu podporuji
pozorovani zableskli gama [56—58] a svételnych kiivek supernov typu la [59, 60, 66]. (4)
Rychlost pohybu svétla je konstantni. Vlastni rychlost svétla klesa s cervenym posuvem jako
(1 +2)—1. Rychlost svétla tedy neni pfirozenou konstantou, ale méni se v zavislosti na faktoru
metitka a(t) [28, 86]. V dusledku toho se vzdalenost mezi galaxiemi méni s rudym posuvem,
ale fotony emitované galaxii dosdhnou sousedni galaxie po stejném case pii vysokém rudém
posuvu, stejné jako v soucasné epose. VIinova délka fotont neklesa s rudym posuvem jako (1
+ z)—1, jak se pfedpoklada ve standardni metrice FLRW, ale klesé s rudym posuvem jako (1 +
z)—2. (5) Konformni metrika FLRW odpovida pozorovani SN Ia bez nutnosti zavadét temnou
energii do Einsteinovych a Friedmannovych rovnic. Temna energie je artefaktem chybné
metriky pouzivané pro popis vyvoje vesmiru. V diisledku toho nejsou ptitomny zddné
odpudivé sily produkované temnou energii a ptisobici proti gravitaci. No, je to dobré prace.
Pfinasi do stojatych vod pokrok. Bohuzel je to jiny (myslim viceméné chybny) koncept
chapani Vesmiru nez ten muij. Cas ukaze, kdo se vic mylil. Pfeji panu Vavry&ukovi, aby se
mu dafilo, a dokazal udolat své neptatele.

JN. 04.11.2022.
Prosim o prominuti gram.chyb a pteklep..., korekci jsem nestihl. Ani tu vécnou korekei ( a
taky i kousavou fe¢ = dusledek toho mnohaletého pronasledovani urazkami ).

Uz sem stary, a citim postupnou zatuhlost mysleni. Vim, ze v mé HDV je dost trividlnich
chyb, a naivnosti, nebyl ¢as studovat celou fyziku ,,od piky*..., hodné to zptisobeno, Ze
nemam nikoho, kdo by mi pomohl a tvofil se mnou..., ladéni té nddherné ideje.
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(09)- in the corrected Friedmann equations. Since the only force considered in the Friedmann
equations is gravity, the expansion of the Universe is decelerating at the present epoch.
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Appendix A: Coordinate Speed of Light in the Standard and Conformal FLRW Metrics

Let us assume light propagating in the space described by the standard FLRW metric, see Eq.
4. The equation of the null geodesics for photons, ds? = 0, yields

cdt=a(t)dl,(Al)

where dl is the element of the comoving distance. The comoving speed of light v reads
v=dldt=ca(t),(A2)

and the proper speed of light v*

is

V=vivi——=vivigii———— V=a(t)v=c.(A3)

If light propagates in the space described by the conformal FLRW metric described by Eq. 5,
the equation of the null geodesics for photons, ds? = 0, yields

cdt=dl.(A4)

Hence, the comoving speed of light v is
v=dldt=c,(A5)

and the proper speed of light v

IS

V=vivi——=vivigii———— V=a(t)v=a(t)c.(A6)

The dependence of v~

on the scale factor a(t) in Eq. A6 is a trivial consequence of Eq. A5 expressing that the speed
of light is constant in the comoving coordinates. Since the proper speed of light is the actually
measured speed of light, Eqs A3, A6 predict essentially different behaviour of light in the
standard and conformal FLRW metrics.

Appendix B: Distance Between Two Successive Photons Travelling Along the Same Raypath
Let us assume two photons propagating in the space described by the standard FLRW metric,

see Eq. 4.
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konformni metrice FLRW Ptedpokladejme svétlo Sitici se v prostoru popsaném standardni
metrikou FLRW, viz Rov. 4. Z rovnice nulové geodetiky pro fotony, ds2 = 0, vyplyva
cdt=a(t)dl,(A1) kde dl je prvek vzdalenosti ptiblizovani. Rychlost pohybu svétla v se ¢te
v=dldt=ca(t),(A2) a spravnou rychlost svétla v" je V~:ViVi———\/:ViVigii—————\/:a(t)V:C.(A3)
Pokud se svétlo §ifi v prostoru popsaném konformni metrikou FLRW popsanou rovnici. 5,
rovnice nulové geodetiky pro fotony, ds2 = 0, dava cdt=dl.(A4) Rychlost pohybu svétla v tedy
je v=dldt=c,(A5) a sprdvnou rychlost svétla v~ je

V~:ViVi———\/ZViVigii ————— V=a(t)v=a(t)c.(A6) Zavislost v" na faktoru méfitka a(t) v rov. A6
je trivialni disledek rov. A5 vyjadiujici, Ze rychlost svétla je v pfiblizujicich se souradnicich
konstantni. Protoze spravna rychlost svétla je skute¢né namétfena rychlost svétla, rovnice A3,
A6 predpovidaji v podstaté odlisné chovani svétla ve standardni a konformni metrice FLRW.
Dodatek B: Vzdalenost mezi dvéma po sob€ jdoucimi fotony cestujicimi po stejné paprskové
draze Ptedpokladejme dva fotony Sifici se v prostoru popsaném standardni metrikou FLRW,
viz Rov. 4.

(13)- We will consider the case of two successive photons travelling along the same raypath
with time delay At between them. The photons are emitted by a common source situated at the
origin of coordinates and they travel in the space along the x-axis for time T to reach a
receiver. The equations of the null geodesics for the photons, ds? = 0, yield
cdt=a(t)dx,cdt’=a(t")dx’,(B1)

where t' =t + At. The initial comoving coordinates of photons at the initial time to are taken as
x0=[t0+AttOcdta(t),y0=0,20=0,(B2)

x'0=0,y'0=0,2'0=0,(B3)

and the comoving distance do between the photons at time to reads
d0=x0—x'0=[t0+AttOcdta(t)=d~0a0(B4)

where d*0

is the proper distance between the photons at time to defined as

d0=/t0+AttOcdt=cAt(B5)

and we assumed in Eq. B4 that the scale factor a(t) does not change much during the time
interval At. Once the second photon reaches the receiver, we get
dT=xT-x'T=/t0+T+Att0+Tcdta(t)=/T+AtTcdta(t)=d TaT(B6)

where ar is the scale factor at time to + T and d°T

is the proper distance between the photons at time to + T

d"T=[t0+T+Att0+Tcdt=cAt.(B7)


https://www.frontiersin.org/articles/10.3389/fphy.2022.826188/full#eB_4

Comparing Egs B5, B7, we see that the proper distance between two successive photons is
constant and independent of the scale factor a(t). Consequently, the wavelength of photons
cannot change with the scale factor a(t) in the standard FLRW metric.

Appendix C: Distance Between Two Photons Travelling Along Parallel Raypaths

Let us assume two photons propagating in the space described by the standard FLRW metric,
see Eq. 4. We will consider the case of two photons emitted at the same time by two different
sources and travelling along two parallel rays. The photons travel in the space along the x-axis
and need time T to reach their receivers. The equations of the null geodesics for the photons,
ds? =0, yield

cdt=a(t)dx,cdt=a(t)dx".(C1)

The initial comoving coordinates of photons at the initial time to are taken as
x0=0,y0=d0,z0=0,(C2)

x'0=0,y'0=0,2'0=0.(C3)

Hence, the initial comoving distance between the two photons is do. After elapsing time T, we
get

XT=[t0+AttOcdta(t),y0=d0,z0=0,(C4)

X' T=[t0+AttOcdta(t),y’0=0,2'0=0,(C5)

and the comoving distance dr between the photons at time to + T reads

dT=d0.(C6)

Consequently, the proper distances d™0

andd’T

between the two photons at times to and to + T read

d“0=a0d0,d"T=aTdT,(C7)

implying that the proper distance between the photons linearly increases with the increasing
scale factor a(t).
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(13)- Budeme uvazovat ptipad dvou po sobé¢ jdoucich fotont putujicich po stejné paprskové
dréze s casovym zpozdénim At mezi nimi. Fotony jsou emitovany spole¢nym zdrojem
umisténym v pocatku soufadnic a pohybuji se prostorem podél osy x po dobu T, aby dosahly
piijimace. Rovnice nulové geodetiky pro fotony, ds2 = 0, davaji vytézek
cdt=a(t)dx,cdt'=a(t")dx’,(B1) kde t' = t + At. Pocatecni komovujici soutadnice fotonli v
pocateénim Gase t0 jsou brany jako x0=[t0+AttOcdta(t),y0=0,z0=0,(B2)
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x'0=0,y'0=0,z'0=0,(B3) a cte se vzdalenost d0 mezi fotony v Case t0
d0=x0—x'0=[t0+AttOcdta(t)=d"0a0(B4) kde d"0 je spravna vzdalenost mezi fotony v &ase t0
definovana jako d"0=[t0+AttOcdt=cAt(B5) a predpokladali jsme v rov. B4, Ze faktor méfitka
a(t) se béhem casového intervalu At ptilis nemeéni. Jakmile druhy foton dosahne pfijimace,
dostaneme dT=xT—x'T=[t0+T+Att0+Tcdta(t)=[T+AtTcdta(t)=d"TaT(B6) kde aT je faktor
méfitka v Case t0 + T a d"T je spravna vzdalenost mezi fotony v ¢ase t0 + T
d"T=Jt0+T+Att0+Tcdt=cAt.(B7) Porovnanim rovnic B5, B7 vidime, Ze spravna vzdalenost
mezi dvéma po sob¢ jdoucimi fotony je konstantni a nezavisld na faktoru méfitka a(t). V
dasledku toho se vinova délka fotoni nemtze ménit s méfitkovym faktorem a(t) ve standardni
metrice FLRW. Dodatek C: Vzdalenost mezi dvéma fotony cestujicimi podél paralelnich
paprskovych drah Piredpokladejme dva fotony Sifici se v prostoru popsaném standardni
metrikou FLRW, viz Rov. 4. Budeme uvaZovat ptipad dvou fotonti emitovanych soucasné
dvéma riznymi zdroji a pohybujicich se podél dvou rovnobéznych paprskii. Fotony se
pohybuji v prostoru podél osy x a potebuji ¢as T, aby dosahly svych pfijimaci. Rovnice
nulové geodetiky pro fotony, ds2 = 0, davaji vytézek cdt=a(t)dx,cdt=a(t)dx’.(C1) Pocate¢ni
komovujici soufadnice fotonll v pocate¢nim ¢ase t0 jsou brany jako x0=0,y0=d0,z0=0,(C2)
x'0=0,y'0=0,z'0=0.(C3) Pocatecni vzdalenost mezi dvéma fotony je tedy d0. Po uplynuti Casu
T dostaneme XT=[t0+AttOcdta(t),y0=d0,20=0,(C4) x'T=[t0+AttOcdta(t),y'0=0,2'0=0,(C5) a
¢tend vzdalenost dT mezi fotony v ¢ase t0 + T dT=d0.(C6) V disledku toho jsou spravné
vzdalenosti d"0 a d™T mezi dvéma fotony v ¢asech t0 a t0 + T ¢teni d"0=a0d0,d"T=aTdT,(C7)
coZ znamena, ze spravna vzdalenost mezi fotony se linedrné zvétSuje s rostoucim métitkovym
faktorem a(t). Klicova slova: expanze vesmiru, temna energie, dilatace kosmického ¢asu,
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