Are there stars older than the universe?

There have been claims that a small number of stars appear older than the universe. This
would seem impossible, but if it is true, it would mean that the standard cosmology is wrong.
The best-known of these stars is Methuselah, more properly known as HD 140283, located
190 light-years away. It contains very few elements heavier than the primordial hydrogen and
helium from which it formed, and astronomers initially calculated its age as 16 billion years.
However, rather than something being wrong with cosmology, it is more probable that our
understanding of how stars age isn't quite up to snuff. Subsequent analyses have improved
this modeling, and a recent scientific paper on the subject places Methuselah's age at about 12
billion years old.

Age of the universe expert Q&A

We asked Professor Geraint Lewis, of the Sydney Institute for Astronomy at the University of
Sydney, Australia a few questions about the universe's age.

Geraint Lewis
Professor, Sydney Institute for Astronomy at the University of Sydney, Australia

Geraint Lewis is also the author of several books, including The Cosmic Revolutionary's
Handbook with fellow cosmologist Luke Barnes, which describes what any new theory
designed to rival the Standard Model of cosmology needs to achieve to be taken seriously.

How do we measure the age of the universe using cosmic microwave background (CMB)
radiation?

During the first few hundred-thousand years of the cosmos, the universe was a hot soup, a
plasma of charged particles and radiation.

In this soup, dark matter, the dominant mass of the universe, began to be drawn together,
forming the gravitational seeds of galaxies and clusters. The plasma was dragged along and
sloshed about as immense waves rippled through the cosmos.

Like the ocean, there were a particular mix of waves, some long, some short.

At four hundred thousand years, the universe cooled enough for the plasma to become neutral,
with electrons joining with protons to create the first hydrogen atoms. And with this, the
universe became transparent, and the radiation was free to flow through the universe.

We see this radiation today as the cosmic microwave background, and the waves in the early
universe are written into the radiation we receive as tiny temperature variations. From the
physics of gravity and plasmas, cosmologists are able to calculate the size and mix of waves
in the early universe, but how we observe these waves on Earth depends on how the universe
has expanded over the last thirteen billion years, in particular the curvature of space and the
rate of expansion, which is given by the Hubble Constant.
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So by comparing the angular size we see to our how we understand these plasma waves to
have behaves, one thing we learn is the Hubble Constant.

An image of the CMB taken by the Planck telescope shows tiny variations that can be
revealing to cosmologists. (Image credit: ESA and the Planck Collaboration)

The CMB measurement of the Hubble Constant is 67 kilometers per second per
megaparsec, but by measuring the light of supernovas, astronomers arrive at a different
value, 73 kilometers per second per megaparsec. Depending on which is right, how does
this affect the age of the universe?

In our cosmological theories, the Hubble Constant is a number that sets the scale of the
universe, and, all other things being equal, a larger Hubble Constant generally means a
younger universe.

So a universe with 73 km/s/Mpc is about 92% the age of a universe with 67 [so 12.6 billion
years versus 13.8 billion years]. The real issue of the Hubble Tension is the uncertainty in
each of these measurements.

Usually, these have been relatively large, so the two numbers overlapped in a statistical sense.
But the current claims are that the uncertainties are now small enough that the two ages we
get are not consistent, and so there is an issue *somewhere*, either mundane (like
underestimating the uncertainties) or profound (something weird is happening to the
universe).

There was a recent paper by Rajendra Gupta of the University of Ottawa in which he
argued that observations of distant galaxies with the JWST, the existence of some stars
apparently older than 13.8 billion years, and a phenomenon called "tired light', mean the
universe is actually 26.7 billion years old. Does this new theory fulfill the requirements
of theories attempting to challenge the Standard Model of cosmology that you set out in
The Cosmic Revolutionary's Handbook?

This new cosmological model adds a significant amount of complexity to 'solve' the problem
of large galaxies in the early universe. But is this complexity really justified?

Well, firstly, I think most cosmologists feel the JWST observations are probably pointing to
problems with our ideas of galaxy formation in the earliest stages of the universe rather than
something amiss with the universe itself.

Secondly, the added features, like tired light, don't fit with observations that have.

Remember, if we are to take a new proposed cosmology seriously, it has to explain *all*
previous observations and then some. And this new model has yet to do this. And | suspect
that it won't.

How do we know the age of the universe?
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The universe is expanding, but how do we know? (Image credit: MARK
GARLICK/SCIENCE PHOTO LIBRARY via Getty Images)

The most crucial point about the expanding universe is that the more distant a galaxy is, the
faster it is moving away from us. Hubble and Belgian astronomer and priest Georges Lemaitre
independently quantified this relationship mathematically in what has since become known as
the Hubble-Lemaitre law. It states that the velocity at which a galaxy is moving away from us
equals the galaxy's distance multiplied by a constant of proportionality referred to as the
Hubble constant (HO), which tells us the expansion rate of the universe. If we have a precise
value for HO, we can rewind the history of the universe and calculate when the Big Bang took
place.

So, to calculate HO conventionally, we need to be able to measure both the distances to and
the recession velocities (how fast they are receding from us) of the galaxies. We use objects
called "standard candles" to measure the distances to faraway galaxies. Standard candles are
objects that have a standard, easily predictable luminosity. Two good examples are Cepheid
variable stars and Type la supernovas.

Cepheid variables, discovered by Harvard astronomer Henrietta Swan Leavitt in the early
20th century, are a type of pulsating star whose pulsations result in their brightness varying
periodically. Leavitt noticed that the longer their period of variation, the brighter they were.

Henrietta Swan Leavitt discovered a relationship between the period of a star's brightness
cycle to its absolute magnitude. The discovery made it possible to calculate their distance
from Earth. (Image credit: Harvard-Smithsonian Center for Astrophysics)

There is a direct relation between a Cepheid's period of variability and its intrinsic luminosity.
So, when we observe a Cepheid variable in the night sky, we measure the time between peaks
in its brightness to know what its maximum intrinsic luminosity should be. Then, because we
know how bright it should be, we compare that brightness to how bright or faint it appears to

us in the night sky to determine how far away it must be.

Type la supernovas work similarly. They are the explosions of white dwarfs — incredibly
dense stellar remnants — and have a standardizable luminosity. Because they are far brighter
than Cepheid variables, they can be used to provide distances to galaxies across a far greater
range.

The velocity of a galaxy being carried away from us by cosmic expansion can then be
measured from its redshift, the change in light to longer wavelengths as the light gets
stretched by space's expansion. The farther away a galaxy is from us, the more its light is
redshifted. And remember: The more distant the galaxy, the higher the recession velocity.
Therefore, the redshift is highly dependent on the recession velocity.

Astronomers measure the distance and the recession velocity of millions of galaxies in deep
surveys, and then plug the numbers into the Hubble-Lemaitre law to calculate the expansion
rate of the universe, HO. From that, they rewind cosmic time to find the age of the universe.

But there's a big problem nobody expected.
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The Hubble tension

There's one other way to measure the age of the universe: to make measurements of the
cosmic microwave background (CMB), the residual radiation of the Big Bang. For the first
380,000 years or so of its existence, the universe was so hot and so dense that photons
released by the Big Bang were trapped, constantly scattering off free electrons. Only when the
universe cooled enough for atomic nuclei to soak up most of the electrons, forming complete
atoms, could those photons travel through space relatively unhindered.

In effect, the universe became transparent, and the radiation that was released after 380,000
years is what we see today as the CMB, which the expansion of the universe has cooled to
microwave wavelengths at just 2.73 degrees above absolute zero.

By studying the temperature fluctuations in the CMB that result from the early distribution of
matter and dark matter, scientists can measure both the density of matter and energy in the
universe, and the value of HO. Then they can put those values into the Friedmann equation,
which takes into account general relativity in the expansion of the universe. The resulting
calculation gives the age of the universe.

The Planck mission, which operated between 2009 and 2013, has provided our most detailed
view of the CMB yet, and has calculated HO to be 67 kilometers per second per megaparsec
— in other words, every 1 million parsecs of space (1 parsec equals 3.26 light-years, so 1
million parsecs is 3.26 million light-years) is expanding by 67 kilometers every second. From
this number, Planck’s scientists deduced that the universe is 13.8 billion years old.

However, by using standard candles such as Cepheid variables and Type la supernovas,
astronomers calculate HO to be 73 kilometers per second per megaparsec. This difference is
called the "Hubble tension," and nobody knows why the expansion rate is different depending
on how you measure it. If the value of 73 is correct, then the age of the universe would have
to be revised down by hundreds of millions of years. That would be problematic because there
would then be stars that would appear older than the universe. Assuming the tension isn't a
measuring error, scientists suspect new physics may be required to explain it.

How old will the universe get?

Knowing when the Big Bang happened tells us the current age of the universe, but how old
will the universe get? Will it have an end?

Cosmologists are not sure what will happen. It all depends on the nature of dark energy, the
mysterious force that is causing the accelerating expansion of the universe. If that expansion
continues unabated, it could bring about the end of the universe sooner than you might expect,
in a "Big Rip" where the fabric of space itself is torn apart, about 22 billion years from now.

However, if dark energy weakens and the acceleration slows or even stops, the universe could
have a more prolonged life. If the universe continues to expand steadily, or arrive at an
equilibrium with the contractive force of gravity, the universe could possibly survive forever.
After 2 trillion years, all of the galaxies beyond our gravitationally bound local supercluster
will have vanished over the cosmic horizon, where the universe is expanding so fast that not
even light could reach it.
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By about 100 trillion years into the future, all star formation will have ended. In about 1043
years (that's a 1 followed by 43 zeroes), protons inside atomic nuclei would begin to decay,
signaling the end of matter as we know it. Finally, after about 10*100 years (known as a
"googol"), even supermassive black holes would evaporate. All that would be left would be
photons, neutrinos, electrons and, possibly, dark matter.

If dark energy were to somehow switch off — which is possible if it is a variable energy field
called a scalar field — then gravity could regain its grip on the runaway universe and cause it
to contract back down into a "Big Crunch.” When this could happen, however, is unknown.

Additional resources

Learn more about ESA's Planck mission from the mission's official website. Explore the
Hubble Constant in more detail with these resources from Harvard University. Learn more
about the Planck constant with this informative video from The Organic Chemistry Tutor
YouTube channel.
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The age of the universe is determined by the expansion rate of the cosmos and the standard
model of cosmology.

The universe is approximately 13.8 billion years old but its exact age is not yet clear. What we
do know is that it's likely less than 14 billion years old.

Research from various missions has yielded slightly different estimates. Data from the
European Space Agency's Planck mission gathered between 2009 to 2013 suggests that the
universe is 13.82 billion years old. Another estimate, based on observations from the Atacama
Cosmology Telescope in Chile, shaves a few hundred million years off the universe's age,
putting it at 13.77 billion years, though astronomers at Cardiff University in the U.K. told us
that the uncertainties in this measurement are still consistent with the age derived by the
Planck mission.

Or, if controversial measurements of the expansion rate of the universe are correct, the
cosmos could be younger. The uncertainty is not because our methods of measuring the
universe's age are bad. Rather, there are still things about the universe we don't understand.
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A century ago, it was assumed that the universe was eternal and static. Then, in 1924, using
the world's largest telescope at that time, the 100-inch (2.5 meters) Hooker telescope at the
Mount Wilson Observatory in California, Edwin Hubble discovered that almost all galaxies
are moving away from us.

Related: How big is the universe?

Click here for more Space.com videos...

The universe is expanding, and that has profound consequences. If the expansion of the
universe is carrying galaxies away from each other, then in the past, they must have been
closer together. Rewind that expansion back far enough, and every galaxy must have
originated at the same point in space and time.

That point is the Big Bang, the moment our universe was created. An expanding universe
cannot be eternal, but it must have a definitive start date. Without a cosmic clock to refer to,
astronomers have had to embark on detective work to figure out the age of the universe, and
the investigation is still ongoing.

Universe age FAQs

Could the universe be older than 14 billion years?
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It is unlikely that the universe is more than 14 billion years old. For the universe to be older,
we would have to throw out the standard model of cosmology — the so-called lambda-CDM
model — that describes our current expanding universe. There is also other evidence that the
universe is younger than 14 billion years. For example, the most distant stars and galaxies,
which we see as they existed up to 13.5 billion years ago, appear young and chemically
immature, which is exactly what we would expect if we are seeing them shortly after they,
and the universe, formed.

How large is the observable universe?

A popular misconception is that because nothing travels through space faster than the speed of
light, the observable universe should have a radius equal to the age of the universe — 13.8
billion years, give or take. However, in truth, the observable universe — the region of space

in which light has had time to reach us — is 46.5 billion light-years. How can this be so? It's
because, while the speed of light is the maximum velocity possible through space, space itself
is not bound by this speed limit. The most distant parts of the visible universe are expanding
away from us much faster than the speed of light, allowing the observable universe to inflate.
A galaxy whose light set out 13.5 billion years ago, such as those seen by the James Webb
Space Telescope, is now much, much farther away because space has expanded since that
light left it.

How old is the universe compared with Earth?
The universe at approximately 13.8 billion years old is much older than Earth.

Earth is 4.5 billion years old. We know this thanks to a method called radiometric dating,
which measures the amount of radioactive decay of isotopes in a sample to calculate how old
that sample must be. The oldest rocks on Earth are 4.2 billion years old; any older rocks have
been recycled through plate tectonics. However, scientists have also performed radiometric
dating on lunar rocks and meteorites, and they all point to an age of 4.5 billion years for the
solar system, including Earth and all of the other planets.
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Nyni mtj komentaf ¢ervené k preloZzenému textu do ¢estiny -

Existuji hvézdy starsi nez vesmir? Existuji tvrzeni, ze maly pocet hvézd vypada starSi nez
vesmir. Zdalo by se to nemozné, ale pokud je to pravda, znamenalo by to, Ze standardni
kosmologie je Spatna. Nejznamé;jsi z téchto hvézd je Metuzalém, piesn€ji znamy jako HD
140283, ktery se nachazi 190 svételnych let daleko. Obsahuje jen velmi malo prvki tézsich
nez prvotni vodik a helium, z nichz vznikl, a astronomové zpoc¢atku pocitali jeho stafi na 16
miliard let. Nicméné, spise nez néco, co by bylo s kosmologii v pofadku, je

tak Nasledné analyzy zlepSily toto modelovani a nedavna védecka prace na toto téma uvadi
veék Metuzaléma na asi 12 miliard let. Otazky a odpovédi odbornika na vék vesmiru. Zeptali
jsme se profesora Gerainta Lewise ze Sydney Institute for Astronomy na University of
Sydney v Australii na nékolik otdzek o staii vesmiru. Geraint Lewis Geraint Lewis Profesor,
Sydney Institute for Astronomy na University of Sydney, Australie Geraint Lewis je také
autorem né¢kolika knih, véetné The Cosmic Revolutionary's Handbook s kolegou kosmologem
Lukem Barnesem, ktera popisuje, _ navrzena tak, aby
konkurovala Standardnimu modelu kosmologie, aby byla brana vazné. Predevsim musi
existovat >nafizeni< ze kazdnou novou teorii musi fyzik ¢ist, precist. Protoze...kdyz ji
fyzikové nebudou ¢ist, nemizou vedét zda je, €1 neni . Jak méfime stafi vesmiru pomoci
zateni kosmického mikrovinného pozadi (CMB)? Béhem prvnich nékolika set tisic let
vesmiru byl vesmir horkou polévkou, plazmou nabitych &stic a zafeni. Které viechny
dohromady museli mit hmotnost 10 kg (!) ( protoZe se pry zrodily v§echny najednou v BB a
dal uz se nové nerodi. Bylo by korektni uz kone¢né se vyporadat i s higgsovym
mechanizmem, tedy vylozit na stiil zda se zrodily vSechny elementarni castice bez hmotnosti
a s hmotnosti se zrodil jen higgstiv bozon, jeden??, nebo 10 bilionti??, ¢i vic, které nasledné
poletovaly v polévce a okamzité v§em nehmotnym ¢asicim rozdavaly hmotnost a...a jak se
domlouvali, aby se nestavalo, Ze jeden higgs pravé odevzda svou hmotnost ¢astici a nasledné
tuto uz obdarovanou hmotnost otravuje jiny higgs ktery nabizi hmotnost. To pak, chudak,
takovy higgs obchazi pll rajonu nez najde svou ¢astici, ktera si jeho hmotnost vezme. A také
by bylo zapotiebi aby fyzikové vyjasnili, kam se deponuji higgs bozony, které uz odevzdali tu
hmotnost. ) V této polévce se temna hmota, dominantni hmota vesmiru, temna hmota neni
ni¢im potvrzena a tak by se neméla pouzivat jako definitivni hybatel ve vesmiru zacala
spojovat a tvofit gravitacni semena galaxii a kup. Plazma byla vlecena a tfiskana kolem,
zatimco obrovské viny se vinily vesmirem. Podobné¢ jako na oceanu zde byla zvIastni smés
vin, nékteré dlouhé, jiné kratké. Ve Ctytfech stech tisicich letech se vesmir ochladil natolik, Ze
se plazma stalo neutralnim, pficemz elektrony se spojily s protony a vytvofily prvni atomy
vodiku. A diky tomu se vesmir stal prihlednym a zafeni mohlo volné proudit vesmirem. Toto
zateni dnes vidime jako kosmické mikrovinné pozadi a viny v raném vesmiru jsou zapsany do
zafeni, které piijimame, jako nepatrné teplotni zmény. Z fyziky gravitace a plazmatu jsou
kosmologové schopni vypocitat velikost a smés vin v raném vesmiru, ale to, jak tyto viny
pozorujeme na Zemi, zavisi na tom, jak se vesmir za poslednich tfinact miliard let rozsifil,
anebo spise rozbalil ; myslim si, Ze pozorované hodnoty rudych posuvi jsou chybné
vyhodnocovany, predevsim do Hubbleho zakona o linearnim rozpinani Vesmiru ... vesmiru ?,
anebo to je rozpinani casoprostoru ?! zejména na zakiiveni prostoru a rychlosti expanze, ktera




je dana Hubbleovou konstantou. Hubbleho konstanta miize byt v kazdé etapé vyvoje tj. stafi
vesmiru jina a to dokonce v kazdé velkorozmérové lokalité vesmiru Takze porovnanim
uhlové velikosti, kterou vidime, s tim, jak chapeme chovani téchto plazmovych vin, zjistime
jednu véc, a to Hubbleovu konstantu. ??, pozorovanim ne, ale vyhodnocovanim pozorovanych
udajt ano. Obrazek ovalu naplnéného rozmazanymi skvrnami modré, oranzové a zelené.
Snimek CMB poftizeny Planckovym dalekohledem ukazuje drobné variace, které mohou
kosmologiim odhalit. (Obrazovy kredit: ESA and the Planck Collaboration) CMB méfeni
Hubbleovy konstanty je |67 kilometru za sekundu na megaparsek], ale méfenim svétla
supernov astronomové dogli k jiné hodnot, [73 kilometrii za sekundu na megaparsek]. V
zavislosti na tom, co je spravné, jak to ovlivni stafi vesmiru? Méfeni neovlivni, ale
vyhodnoceni ano V nasich kosmologickych teoriich je Hubbleova konstanta ¢islo, které
urcuje métitko vesmiru, vV néjakém stap-case od velkého tiesku. A protoze rozpinani mize byt
nelinearni tedy tempo starntti mize byt v kazdé etapé vyvoje jiné, tak ani Hubbleho konstanta
nevypovida presné o velikosti stafi vesmiru a za ptredpokladu, Ze jsou vSechny ostatni véci
stejné, vétsi Hubbleova konstanta obecné znamena mladsi vesmir. Vesmir s rychlosti

je tedy asi 92 % stafi vesmiru s 67 [takZe 12,6 miliardy let versus 13,8 miliardy
let]. Skute¢nym problémem Hubbleova napéti je nejistota kazdého z téchto méteni. Anebo
nejistota s vyhodnocenim podle né&jakého ,,zvoleného kritéria“, modelu. Bude-li vesmir vice a
vice zaktiveny smérem k pocatku, bude se velikost ,,naméfené hodnoty odklanét od
»skutecné“ hodnoty a...a staii z nasi pozice nebude 13,8 miliard let, ale napi. 14,24 miliard let
http://www.hypothesis-of-universe.com/docs/c/c_239.jpg Obvykle byly pomérné velké, takze
se tato dvé Cisla ve statistickém smyslu prekryvala. Ale soucasna tvrzeni jsou takova, ze
nejistoty jsou nyni natolik malé, Ze dva veky, které dostdvame, nejsou konzistentni, a tak je tu
*nékde* problém, pravé jsem o tom ptroblému mluvil bud’ svétsky (jako podcenéni nejistot),
nebo hluboky (ve vesmiru se d&je néco divného ). Nedavno byl zvetejnén ¢lanek Rajendry
Gupty z Ottawské univerzity, ve kterém , ze pozorovani vzdalenych galaxii pomoci
JWST, existence nékterych hvézd zjevné starSich nez 13,8 miliardy let a jev zvany ,,unavené
svétlo® znamenaji, ze vesmir je ve skutecnosti 26,7 miliardy let stary. No vida, bez dikazu si
muze celebrita tvrdit, co chce. Ja sem mnoho let, opravdu mnoho, hledal dikaz pro své
zjisténi, ze staii vesmiru je z rovnice kde G — gravita¢ni konstanta, € —
rychlost svétla a Hubbleho konstanta H jako jedna lomeno stafi [L/stafi = Hd, a l =10 -
fadova chyba, ktera vznikla z volby jednotek, coz bez spekulaci Ize i dokazovat. A protoze
jsem nenasel diikaz, ( pro propojeni gravitaéni konstanty, rychlosti svétla a s Hubbleho
konstantou, tak jsem to nikde nepresentoval ( snad jen nékolik zminek v laickych debatnich
klubech, kde se pohorsuji laikové nad v§im ). Nemam diikaz, ano, a nikdo nepomohl ho hledat
I Vymluvy neplati, moje spekulace totiz zvefejnény jsou, takze kazdy si je mohl piecist a
kazdy nad tou zajimacou rovnici mohl badat. Spliuje tato ha-ha-ha,
teorie bez dukazu !!!? pozadavky teorii, které se pokouseji zpochybnit Standardni model
kosmologie, ktery jste uvedli v The Cosmic Revolutionary's Handbook? Tento novy
kosmologicky model pfidava znaéné mnozstvi slozitosti k ,,feSeni problému velkych galaxii
v raném vesmiru. Je ale tato slozitost skute¢né opravnéna? No, za prvé, myslim, ze vétSina
kosmologt ma pocit, ze pozorovani JWST pravdépodobné poukazuji na problémy s nasimi
pfedstavami o formovani galaxii v nejranéjSich fazich vesmiru, spiSe nez na néco Spatného s
vesmirem samotnym. Za druhé, ptfidané funkce, jako je unavené svétlo, se nehodi hodi se do
spekulaci pro upoutani pozornosti, a to se mu povedlo s pozorovanimi, kterd maji. Pamatujte,
ze pokud mame brat novou navrhovanou kosmologii vazné, musi vysvétlit _
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predchozi pozorovani a pak néktera. A tento novy model co modeluje ? to jesté nedokazal. A
mam podezieni, ze ani nebude. Jak poznadme stafi vesmiru? Vesmir se rozpind, ale jak to
vime? (Obrazovy kredit: MARK GARLICK/SCIENCE PHOTO LIBRARY pies Getty
rychleji se od nas vzdaluje. To je nejhorsi bod pro vesmir a pro poznani, protoze ho uz nikdo
nehodla revidovat, zkontrolovat a prezkoumat. Hubble a belgicky astronom a knéz Georges
Lemaitre nezavisle kvantifikovali tento vztah matematicky v tom, co se od té doby stalo
znamym jako Hubbletv-Lemaitreho v =Ho.d jechybny. Uvadi, ze rychlost, kterou
se galaxie od nas vzdaluje, se rovna vzdalenosti galaxie vynasobené konstantou
proporcionality oznacovanou jako Hubbleova konstanta (HO), ktera nam fika rychlost
[rozpinéni rozbalovéni| http://www.hypothesis-of-universe.com/docs/c/c_032.gif vesmiru.
Pokud mame ptesnou hodnotu HO, miizeme pietocit historii vesmiru do singularity a
vypoditat, kdy doslo k velkému tiesku. Jenze v tom to je, ta giganticka chyba modelu|.
Rozpinani totiz skonci v té nest’astné ,,bodove* singularité s nulovym objemem, nekonec¢nou
hustotou a v§im moznym $patnym. Kdezto znamena rozbalovani dimenzi 3+3
dimenzionalniho Casoprostoru (ktery se vynoiil po velkém tfesku jako extrémné kiiva péna,
viici kotel, plazma) a to nikoliv ze silgularity, ale rozbalovani z vakua, z planckovych $kal
100 m, 10 sec. a to kdekoliv, ¢&ili vesmir se rozbaluje vsude kolem nas, na chodniku,

v lese, v dolech na zlato, v prazdnoté mezi galaxiemi a dokonce i furt, kdykoliv, stale, nikoliv
jen jednou v singularité. Ve viicim vakuu, v péné dimenzi se rodi virtuani pary ¢astic (narodi
se a hned anihiluji), a ziejmé se tam i rekrutuje emergentné temna energie ,,z Ni¢eho®, a ma tu
vlastnost, ze se ji rodi tolik, aby hustota této temné energie byla konstantni v Case, Cili mizi
ono Silené, ptiblblé zrychlené rozpinani Univerza.

ROZPINANI NE, ROZBALOVANI ANO.

http://www.hypothesis-of-universe.com/docs/c/c 053.ipg

Abychom tedy mohli vypocitat HO konvenéné, potfebujeme byt schopni zméfit jak
vzdalenosti galaxii, tak i rychlosti recese (jak rychle se od nas vzdaluji). Pro vypocet staii
vesmiru (potazmo pro zjisténi Hubbleovy konstanty) z rovnice nepotiebujete
méfit nic. StaFi vesmiru je : tw = 4,4937756 . 1017 sec. Toto tvrzeni by si oviem vyzadalo
na osmém az desatém misté zg
ldesetinnou carkoul, a to je neméF¥itelné i pro Americany. (( A jesté dokazovat, proé plati dalsi
model |G . c=2....respektive G.c =2.10% kde opét je tu fadové posuniti z volby jednotek.
Také neumim. .... ; A jesté dokazovat, proc plati ‘p .c =H. 10*1‘ ... a jeSté pro¢ plati
2=R/.Hd¢.10% ..., Ry — polomér vesmiry| ... Neumim.))

K méfeni vzdalenosti vzdalenych galaxii pouZivame objekty zvané ,,standardni svicky*.
Standardni svi¢ky jsou predméty, které maji standardni, snadno pfedvidatelnou svitivost. Dva
dobré ptiklady jsou proménné hvézdy cefeidy a supernovy typu Ia. Proménné cefeid,
objevené harvardskou astronomkou Henriettou Swan Leavittovou na pocatku 20. stoleti, jsou
typem pulsujicich hvézd, jejichZ pulsace maji za nasledek periodicky se ménici jasnost.
Leavitt si v§imla, Zze ¢im delsi byla jejich variace, tim byli jasngjsi. Henrietta Swan Leavittova
objevila vztah mezi periodou cyklu jasnosti hvézdy a jeji absolutni magnitudou. Objev
umoznil vypoditat jejich vzdalenost od Zemé. (Obrazovy kredit: Harvard-Smithsonian Center
for Astrophysics) Existuje ptima souvislost mezi obdobim proménlivosti cefeidy a jeji vnitini
svitivosti. KdyZ tedy pozorujeme proménnou cefeidy na no¢ni obloze, méfime dobu mezi

dokazovat, zZe se Casem méni gravitani konstanta ikdyz az
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vrcholy jeji jasnosti, abychom védéli, jaka by méla byt jeji maximalni vnitini svitivost.
Potom, protoze vime, jak by mél byt jasny, porovname tento jas s tim, jak jasny nebo slaby se
nam jevi na no¢ni obloze, abychom ur¢ili, jak daleko musi byt. Podobné funguji supernovy
typu Ia. Jsou to exploze bilych trpaslik — neuvéfitelné hustych pozistatki hvézd — a maji
standardizovatelnou svitivost. Protoze jsou mnohem jasné¢jsi nez proménné cefeid, 1ze je
pouzit k uréeni vzdalenosti galaxii v mnohem vétSim rozsahu. Rychlost galaxie, ktera je od
nas unasena kosmickou expanzi, nelinearni (1) tj. prvnich 380 000 let od Tiesku je expanze
sestupna po exponenciéle z velmi rychlé do pomalej$i a pomalejsi... lze poté méfit od jejiho
rudého posuvu, zmény svétla na delsi vinové délky, jak se svétlo rozpina expanzi vesmiru.
Cim dale je od nas galaxie, tim vice je jeji svétlo rudé posunuto. A pamatujte: Cim
vzdalené;si galaxie, tim vyssi je rychlost recese. Proto je rudy posuv vysoce zavisly na
rychlosti recese. Astronomové méii vzdalenost a rychlost recese miliont galaxii v
hloubkovych priazkumech a poté zapojuji ¢isla do Hubbleova-Lemaitrova zakona, aby
vypocitali rychlost rozpinani vesmiru, HO. Z toho ptevijeji kosmicky ¢as, aby nasli stari
vesmiru. Ale je tu velky problém, ktery nikdo nec¢ekal. Uz zase ??

Hubbleovo napéti. Existuje jesté jeden zpisob, jak zméfit staii vesmiru: provést méteni
kosmického mikrovinného pozadi (CMB), zbytkového zateni velkého tfesku. Prvnich asi 380
000 let své existence byl vesmir tak horky a tak husty, Ze fotony uvolnéné velkym treskem
byly zachyceny a neustéle rozptylovaly volné elektrony. Teprve kdyz se vesmir dostate¢né
ochladi na to, aby atomova jadra pohltila vétSinu elektront a vytvotila kompletni atomy,
mohly tyto fotony cestovat vesmirem relativné bez piekazek. Ve skutecnosti se vesmir stal
prihlednym a zéteni, které se uvolnilo po 380 000 letech, je to, co dnes vidime jako CMB,
které expanze vesmiru zchladila na mikrovinné vinové délky ..ze by to mohlo byt takhle??, co
vy na to?? - http://www.hypothesis-of-universe.com/docs/c/c_053.jpg na pouhych 2,73
stupiii nad absolutni nulou. Studiem teplotnich vykyvti v CMB, které jsou diisledkem raného
rozlozeni hmoty a temné hmoty, mohou védci méfit jak hustotu hmoty a energie ve vesmiru,
tak hodnotu HO. Poté mohou tyto hodnoty vloZit do Friedmannovy rovnice, kterd zohledniuje
obecnou relativitu pii rozpinani vesmiru. Vysledny vypocet udava stari vesmiru. Mise Planck,
ktera fungovala v letech 2009 az 2013, poskytla na§ dosud nejpodrobnéjsi pohled na CMB a
vypocitala HO na 67 kilometrii za sekundu na megaparsek — jinymi slovy na kazdy 1 milion
parsekt prostoru (1 parsek se rovna 3,26 svételnych let, takZe 1 milion parsekt je 3,26
milionu svételnych let) se kazdou sekundu rozsifuje o 67 kilometrti. Z tohoto ¢isla Planckovi
védci odvodili, Ze vesmir je stary 13,8 miliardy let. Pfi pouziti standardnich svicek, jako jsou
proménné cefeidy a supernovy typu la, astronomové vypocitali HO jako 73 kilometra za
sekundu za megaparsek. Tento rozdil se nazyva "Hubbleovo napéti" a nikdo nevi, proc se
rychlost expanze lisi v zavislosti na tom, jak ji méfite. Pokud je hodnota 73 spravna, pak by
stafi vesmiru muselo byt revidovano dolil o stovky milionil let. To by bylo problematické,
protoze by pak existovaly hvézdy, které by vypadaly star§i nez vesmir. Za predpokladu, ze
napéti neni chybou méfeni, ne neni, méfeni chybu nema, ale chybouje vyhodnocovan
i toho méteni dle Spatného modelu...védci se domnivaji, ze k jeho vysvétleni mize byt
zapottebi nova fyzikal. Ale, ale...sta¢i malo: pouze si precist HDV Jak stary bude vesmir?
Vedét, kdy se stal Velky tiesk, nam fika aktudlni stari vesmiru, ale jak stary bude vesmir?
Bude to mit konec? Co se stane, si kosmologoveé nejsou jisti. 77 vSe ? zavisi na povaze
temné energie, ta je ,,pokiivenym ¢asoprostorem® na planckovskych skalach..., ve vakuu ,,se
vynofuje* a bez désuplnych vysvétlovani, staci (*) vytknout zakon, dogma, Ze ,,kazdé¢ kiiveni
dimenzi je hmototvorné, potazmo stavem energie. VSechny elementarni c¢astice hmoty jsou
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,sbalena klubi¢ka dimenzi“ dvou veli¢in Délka a Cas. To je i hmota, i pole = zkiivené stavy
casoprostoru. Pouze fyzikalni zakony, principy, pravidla a vlastnosti elementt nejsou

ktera zptsobuje zrychlujici se rozpinani vesmiru. Pokud bude tato expanze pokracovat bez
omezeni, mohlo by to zptisobit konec vesmiru diive, nez byste ¢ekali, zrychlena expanze
neplati, dal jsem k tomu vizi — vysvétleni. ve ,,Velké trhlin¢*, kde je struktura samotného
vesmiru roztrhana, asi za 22 miliard let. Pokud vsak temna energie zeslabne a zrychleni se
zpomali nebo dokonce zastavi, vesmir by mohl mit delsi zivot. © Pokud se vesmir bude
neustale rozpinat nebo se dostane do rovnovahy se smrst'ujici silou gravitace, vesmir py mohl
ptezit navzdy. Po 2 bilionech let v§echny galaxie za nasi gravitacné vdzanou mistni
superkupou zmizi nad kosmickym horizontem, kde se vesmir rozpina tak rychle, ze k nému
nedosahne ani svétlo. Zhruba za 100 bilioni let do budoucnosti bude veskera tvorba hvézd
ukoncena. Asi za 10743 let (to je 1 nasledovana 43 nulami) by se protony uvnitt atomovych
jader zacaly rozkladat, rozbalovat ! ; ¢astice jsou balicky dimenzi a tak se i tyto ,,jen* rozbali
coz by signalizovalo konec hmoty, jak ji zname. Kone¢né, po asi 10100 letech (zndmych
jako "googol") by se vypafily i supermasivni ¢erné diry. Zbyly by jen fotony, neutrina,
elektrony a mozna i temna hmota. Pokud by se temna energie néjak vypnula — coZ je mozné,
pokud se jedna o proménlivé energetické pole nazyvané skalarni pole — pak by gravitace
mohla znovu ziskat svou kontrolu nad prchavym vesmirem a zptisobit, Ze se stdhne zpét do
,,velkého kiupnuti®. Kdy by k tomu mohlo dojit, v§ak neni znamo. ®
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