https://www.youtube.com/watch?v=qfAeQEabZ Xk&Ic=UgwP2uogxx-
1UOcCudVV4AaABAQ.9wuJ8U098yU9wzWNro9ijl

It's Reality! James Webb Space Telescope Has Just Discovered a Star That Is Older
than the Univers!

Je to Realita! Vesmirny dalekohled Jamese Webba pravé objevil hvézdu, ktera je starsi
nez vesmir!

Univerze
533 odbératelu
43 548 zhlédnuti 16. 10. 2023

Imagine our universe is not the youthful 13.7 or 13.8 billion years old as once thought.
Instead, it could have existed for a whopping 26.7 billion years or even be far older. Let that
sink in for a moment! That's twice as old as previously thought - and fantastic things could
have happened during this time, which was previously missing from our calculations. Where
do we come from? What lies beyond our blue skies? Is there life beyond Earth? How were
galaxies formed? What truly are black holes? Welcome to Univerze, your ultimate destination
for unraveling the mysteries of the universe.
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https://www.youtube.com/watch?v=2pux7v9qJ58&t=94s

What Did James Webb Really See At The Beginning Of Time?

Co James Webb skutecné vidél na pocatku ¢asu?
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History of the Universe
712 tis. odbératel
658 456 zhlédnuti 6. 10. 2023

Use code HOTUSO to get 50% off your first Factor box at https://bit.ly/46fj\W7Z ! --------------
------ If you like this video, check out writer Geraint Lewis” excellent book, co-written with
Chris Ferrie: Where Did the Universe Come From? And Other Cosmic Questions: Our
Universe, from the Quantum to the Cosmos https://www.amazon.com/\Where-Universe...

0:03

(01)- On Christmas morning 2021, a mighty rocket burst into life. Quickly climbing away
from the ground, it soared into the cloud-laden sky - And headed for the darkness of deep
space. Its target was one point five million kilometres from Earth, At a place where the
gravities of the Sun and our planet combine in a very particular way. In this spot, known as a


https://www.youtube.com/watch?v=qfAeQEabZXk&lc=UgwP2uogxx-lU0cCudV4AaABAg.9wuJ8U098yU9wzWNro9ijl
https://www.youtube.com/watch?v=qfAeQEabZXk&lc=UgwP2uogxx-lU0cCudV4AaABAg.9wuJ8U098yU9wzWNro9ijl
https://www.youtube.com/@UniverzeChannel
https://www.youtube.com/@UniverzeChannel
https://www.youtube.com/watch?v=2pux7v9qJ58&t=94s
https://www.youtube.com/@HistoryoftheUniverse
https://www.youtube.com/@HistoryoftheUniverse
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbURTZGRVaExzN1B0VzdQR0FRSnZyYThkdzFGUXxBQ3Jtc0ttZFlKRGdzWWtfLXZxSEJiU2RQU0paLTBJUVVBQk8yS1Y2S09OaGdRSnJ4UEluRDVELXBLWlhrU0EtUm9XN3NHM18zWVVDb0twMnF0RTR4NlBwbDNoQ1pxWlhyMFNIVTRIbjhKVzNGNWUyakFFM2ZGSQ&q=https%3A%2F%2Fbit.ly%2F46fjW7Z&v=2pux7v9qJ58
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbXEwMGhzRVBZcUxjaW1qRHVYV0JvWF81ellhd3xBQ3Jtc0ttdi05WjRCb3I3eXZtYWxlMDA5azhJTlg0Z2ZONGNIRklkSUhuRnRtM3NVakk1Umk2QzRRV3U5ZU96ZXk3YTZETHZFV3IyaHJiUERMWnNFZUdCLUZXaXBrX2lweHV1ZzJHcnIzZHlDU2FQRF95dkpTUQ&q=https%3A%2F%2Fwww.amazon.com%2FWhere-Universe-Other-Cosmic-Questions%2Fdp%2F1728238811&v=2pux7v9qJ58

Lagrange point, the payload would be held in space, Fixed in relation to the Earth as it circles
the Sun. Once in location, this payload began its delicate deployment. Immense sheets
unfurled to shade it from the glare of the Sun, As hexagonal mirror segments unfolded and
clicked into place. It then waited until it cooled to the frigid background of space. After
several months, the telescope was ready for operation. The latest in a long line of
technological leaps, A signal was sent from Earth for this most recent observer to awaken, to
open its eyes and to peer into the darkness. After 30 years and 10 billion dollars, the James
Webb Space Telescope had finally arrived. James Webb possesses a six-and-a-half metre
mirror, and cameras tuned to see in the infrared. Its mission will be to map the lives of young
stars in our own Milky Way, And hunt for life on planets in orbit around other suns. But it
was its view of the early universe that caused the first controversy. The power of JWST,
sitting far from the glow of the Earth, is its ability to peer far back in time. Its sensitive
instruments can discern light that has travelled for more than ten billion years, emitted by the
first stars in the first fledgling galaxies. Through JWST’s eyes, we can witness the birth of the
universe. Astronomers, of course, had expectations of just what JWST should see in the infant
cosmos. Over the 20th century they had come to realise that galaxies, even our own Milky
Way, had grown over time. They start as small groups of stars, but through collisions and
mergers, smaller galaxies grow larger, Until, over many billions of years, galaxies with
hundreds of billions of stars appear in the cosmos. But as astronomers poured over the new
images from JWST, something did not seem right. As they peered into the epoch of the
earliest stars, they expected nothing but small, featureless blobs, but instead, they saw
something unexpected - large, well-formed galaxies peeking out of the darkness. Objects that
made no sense. For since the turn of the twenty-first century, astronomers have believed
themselves to be in an era of precision cosmology, They had determined that gravity in the
universe was dominated by a strange dark matter. And the expansion of the universe
accelerated due to an even stranger dark energy. Both of these have fed into the most accurate
model of the universe we have - a model known as lambda CDM. And yet these large
galaxies appeared to exist in the first billion years of the life of the cosmos - going against the
predictions of this hard fought model. Some scientists have been driven back to the drawing
board, to revise their theories of galaxy formation, But others, much more worried, fear for
the very foundations of our understanding of the universe. But this is not the first time that
new eyes on the sky have demanded a revision of the cosmos, Since the earliest of times,
people have looked to the stars to uncover the workings of the universe, and since the earliest
of times they have been surprised by what they saw. And so what do we understand about
those first galaxies, forming in the black just after the big bang? And do these surprises
thrown up by James Webb derail our understanding of the universe - or help to strengthen its
foundations even further? The first food eaten in space was a beef and liver paste that Yuri
Gagarin squeezed into his mouth like salty toothpaste. He followed it up with chocolate sauce.
This video has been sponsored by Factor, the best, healthiest meal delivery service out there -
and an impossible dream for early astronauts. Their healthy menus are updated weekly and
include 27+ meals and 33+ add-on options. You can choose your favorite meals, or let Factor
craft your order based on your taste preferences and meal history. They offer Keto, Calorie
Smart, Chef’s Choice, and Vegan + Veggie options, which is fantastic for me as I have been
trying to cut down on my meat consumption. Factor takes the guesswork out of food shopping
and meal prep, saving you time and energy for other things. - their no-hassle prepared foods
make sure you always have something nutritious on hand when you don’t have time to think
about making a meal. So, head to FACTOR75 dot com or click the link below and use code



HOTUS0 to get 50% off your first Factor box. Thanks to Factor for supporting educational
content on youtube. Eyes to the Heavens The story goes that Galileo Galilei was the first to

(01)- Na Stédry den roku 2021 vtrhla k Zivotu mocn4 raketa. Rychle se odlepil od zemé a
vznesl se k oblaklim zatizené oblohou — A zamiftil do temnoty hlubokého vesmiru. Jeho cilem
byl jeden bod pét miliont kilometrti od Zemé¢, v misté, kde se gravitace Slunce a nasi planety
spojuji velmi zvlastnim zptisobem. V tomto misteé, znamém jako Lagrangeiiv bod, by se
naklad drzel ve vesmiru, fixovany ve vztahu k Zemi, kdyz krouzi kolem Slunce. Jakmile byl
tento naklad na misté, zacal se choulostivé rozmistovat. Obrovské plachty se rozvinuly, aby
je zastinily pfed zafi Slunce, kdyz se Sestithelnikové zrcadlové segmenty rozvinuly a zaklaply
na misto. Poté pockalo, az vychladne na mrazivé pozadi vesmiru. Po nékolika mésicich byl
dalekohled piipraven k provozu. Posledni z dlouhé fady technologickych skokii, signal byl
vyslan ze Zem¢ pro tohoto nejnovéjsiho pozorovatele, aby se probudil, oteviel oci a nahlédl
do tmy. Po 30 letech a 10 miliardach dolart kone¢né dorazil vesmirny dalekohled Jamese
Webba. James Webb ma Sestiaptilmetrové zrcadlo a kamery naladéné na infracervené vidéni.
Jejim poslanim bude mapovat Zivoty mladych hvézd v nasi vlastni Mlécné dréze a hledat
Zivot na planetach na obézné draze kolem jinych slunci. Ale byl to jeji pohled na rany vesmir,
ktery vyvolal prvni kontroverzi. Sila JWST, sediciho daleko od zafe Zem¢, je jeho schopnost
nahlédnout daleko do minulosti. Jeho citlivé pfistroje dokézou rozeznat svétlo, které putovalo
vice nez deset miliard let (od kvasaru do teleskopu JWST) a které vyzatovaly prvni hvézdy v
prvnich rodicich se galaxiich. O¢ima JWST miiZeme byt svédky zrodu vesmiru. Astronomové
samoziejmé ocekavali piesné to, co by mél JWST vidét v détském vesmiru. Béhem 20. stoleti
si uvédomili, ze galaxie, dokonce i naSe vlastni M1é¢nd draha, postupem casu rostly. Zacinaji
jako malé skupiny hvézd, ale diky srazkam a slu¢ovani se mensi galaxie zvétSuji, dokud se v
priabéhu mnoha miliard let ve vesmiru neobjevi galaxie se stovkami miliard hvézd. Ale kdyz
astronomové nové snimky z JWST, néco se nezdalo v potadku. Kdyz nahlizeli do
epochy nejstarSich hvézd, neoc¢ekavali nic jiného nez malé nevyrazné kuli¢ky, ale misto toho
uvidéli néco neoCekavaného - velké, dobfe tvarované galaxie vykukujici z temnoty. Objekty,
které nedavaly smysl. Nebot’ od pfelomu 21. stoleti se astronomové domnivali, Ze se
nachézeji v éfe presné kosmologie. Zjistili, Ze gravitaci ve vesmiru dominuje podivna temna
hmota. A expanze vesmiru se zrychlila diky jesté podivnéjsi temné energii. Oba se zaclenili
do nejpresnéjiiho modelu vesmirul, jaky mame — modelu znémého fjako lambda CDM|. A
ptesto se zdalo, Ze tyto velké galaxie existovaly v prvni miliardé€ let Zivota ve vesmiru — coZ je
v rozporu s piredpovédi tohoto téZce vybojovaného modelu. Jakého modelu? Toho
makroskopického nebo modelu mikrosvéta? Nékteti védci byli zahnani zpét k rysovacimu
prknu, aby revidovali své teorie o formovani galaxii, ale jini, mnohem vice znepokojeni, se
obavaji o samotné zaklady naseho chapani vesmiru. Pokud je Hubbleho pozorovani a jim
,»objevené* linedrni chovani rozpinani, (V= Ho . d ) chybné, pak neni divu, Ze budou muset
své teorie revidovat...o zavad¢ s rozpinanim ja na internetu vedu fe¢ uz dvé desitky let. Neni
to v8ak poprvé, co nové o€i na obloze pozadovaly revizi vesmiru. Od nejstarSich dob se lidé
divali na hvézdy, aby odhalili fungovani vesmiru, a od nejstarSich dob ptekvapeni tim, co
vidéli. A co tedy rozumime o téch prvnich galaxiich, které se zformovaly v ¢erné tésné po
velkém tiesku? A vykoleji tato prekvapeni Jamese Webba nase chapani vesmiru — nebo
pomohou jesté vice posilit jeho zaklady@ !! Prvni jidlo snédené ve vesmiru byla pasta z
hovéziho masa a jater, kterou si Jurij Gagarin vmackl do st jako slanou zubni pastu. Na to




navazal ¢okoladovou polevou. Eyes to the Heavens Piibéh vypravi, ze Galileo Galilei byl
prvni

(02)- successfully turn a telescope to the skies. The device, a simple arrangement of lenses,
had only recently been invented, Its Earthly employment having mainly been navigation,
surveying and, of course, warfare. But Galileo’s focus was the motions of the heavens. The
invention of the telescope is implicitly tied to the birth of modern science - A little more than
half a century after Galileo, Isaac Newton also turning his attention skyward. Replacing lenses
with a silvered mirror, he revolutionized the design of telescopes, Sharpening the image and
constructing the forerunner of today’s massive telescopes, including James Webb. Unlike
Galileo, Newton’s observations did not revolutionize the cosmos, But his discoveries of the
laws of motion and gravity certainly did. Now the orbits of planets, moons and comets were
understood not to be a sign of the divine, But the results of physical laws that pervade the
entire universe. Astronomical telescopes steadily developed after the time of Newton. and
through each advance, more and more light could be collected - the improvement of optical
systems resulting in clearer and sharper images. Astronomers now had the tools to reveal the
true beauty and complexity of the universe. And so - just what did they see? As well as stars
and planets, the skies were often home to magnificent comets, and by the mid seventeen
hundreds, French astronomer Charles Messier was hunting for these heavenly bodies. He was
looking for the fuzzy coma of a comet, formed as ice and dust are boiled off the cometary
surface, But in his search, he found himself constantly frustrated. We now know that comets
are rocky icy bodies that orbit the Sun, And Messier had expected the fuzzy coma to move
night after night during the comet’s travels. But he came across numerous fuzzy objects that
stubbornly remained in place, Not changing at all. Messier decided to allay his frustration by
cataloguing all these anomalies, Ignoring them if he happened to spot one. And so though
Messier’s catalogue of a hundred and ten objects mainly contains simple clouds of gas within
our Milky Way, unknown to Messier, many of his objects were much, much more distant.
Throughout the nineteenth century, with better telescopes, astronomers had found structure in
some of Messier’s objects, Swirling spiral patterns hinting the objects must be rotating.
Eventually, two giants of astronomy went head-to-head to settle the question, And by 1921, a
Great Debate on the nature of these spiral nebulae began. The protagonists were Harlow
Shapley and Heber Curtis. In Shapley’s mind, our own Milky Way was the entire universe,
Whilst Curtis argued there were extremely distant, individual galaxies lingering out there.
Though the debate ended in a stalemate, very soon the question would be settled
unequivocally. By the twentieth century, telescope mirrors had grown to more than a metre in
size. and in the 1920s, Edwin Hubble used the 2.5 metre Hooker Telescope to survey the
heavens. And it was now the scale of the cosmos grew immensely and definitively - as he
proved that spiral nebulae lie far beyond our Milky Way - whilst the flow of galaxies away
from us showed we live in an expanding universe. In a few short years, our view of the
cosmos had been completely revolutionized and rewritten. Countless galaxies, each with
billions of stars, were scattered across the universe, in a cosmos no longer seen to be
unchanging and eternal, But a dynamical place, expanding and evolving, springing into
existence at some time in the past. The story of this Big Bang, our cosmic birth, has been told
many, many times, And after the universe’s fiery creation, we understood it was smooth and
featureless. But this still leaves a question. Where did all of the galaxies we see today come
from? Just what forces sculpted the universe? Throughout the twentieth century, telescopes



continued to grow and scour the cosmos, More mysteries were revealed, dark matter and dark
energy amongst the biggest - And by the dawn of the twenty first century, ten metre
telescopes now stared into the darkness. These Earth-bound telescopes are complemented by
telescopes in space. The most famous of these being the Hubble Space Telescope, put into
orbit in 1990. Its mirror, only 2.5 metres in diameter, is small compared to the behemoths on
Earth, But sitting beyond the shimmering effects of the atmosphere, it can see more clearly
than the others. Over the last three decades, the sharpness of Hubble’s observations has
wowed both astronomers and the public. And posters of spectacular images are stuck to walls
around the globe. But not long after Hubble was placed in space and opened its eyes on the
universe, Plans for its replacement, a bigger, more powerful telescope, were put in motion.

(02)- uspésné otocte dalekohled k obloze. Zatizeni, jednoduché usporadani ¢océek, bylo
vynalezeno teprve neddvno a jeho pozemskym uplatnénim byla hlavné navigace, prizkum a
samoziejmé valCeni. Ale Galileo se zamé&fil na pohyby nebes. Vynalez dalekohledu je
implicitné spjat se zrodem moderni védy — O néco vice nez pul stoleti po Galileovi obratil
svou pozornost k obloze také Isaac Newton. Nahradil cocky postiibienym zrcadlem a
zpusobil revoluci v konstrukei dalekohled, zaosttil obraz a zkonstruoval piedchiidce
dnesnich masivnich dalekohledti, véetné Jamese Webba. Na rozdil od Galilea, Newtonova
pozorovani nezpusobila revoluci ve vesmiru, ale jeho objevy zdkonl pohybu a gravitace
rozhodné ano. Nyni se chépalo, Ze obézné drahy planet, mésicii a komet nejsou znamenim
bozstvi, ale vysledkem fyzikélnich zdkont, které prostupuji celym vesmirem. Astronomické
dalekohledy se po Newtonové dobé¢ neustale vyvijely a kazdym posunem mohlo byt
shromazdéno vice a vice svétla - zlepSeni optickych systémt ma za nasledek jasnéjsi a ostiejsi
snimky. Astronomové nyni méli nastroje k odhaleni skute¢né krasy a slozitosti vesmiru. A tak
— co videli? Kromée hvézd a planet byla obloha ¢asto domovem velkolepych komet a v
poloving sedmnécti set hledal tato nebeska télesa francouzsky astronom Charles Messier.
Hledal nejasné koma komety, kterd se vytvotila, kdyZ se na povrchu komety uvafil led a
prach, ale pfi svém patrani byl neustale frustrovany. Nyni vime, Ze komety jsou skalnata
ledova télesa, ktera obihaji kolem Slunce, a Messier o¢ekaval, Ze se rozmazand koma bude
pohybovat noc co noc béhem cest komety. Ale narazil na ¢etné neostré predméty, které
tvrdosijné zistavaly na misté, vilbec se neménily. Messier se rozhodl zmirnit svou frustraci
katalogizaci vSech téchto anomalii a ignoroval je, kdyby nahodou néjakou objevil. A tak
ackoli Messiertv katalog sto deseti objektli obsahuje hlavné jednoduchd mracna plynu v nasi
Mlécné draze, kterou Messier nezna, mnoho z jeho objekti bylo mnohem, mnohem
vzdalenéjSich. V pribéhu devatenactého stoleti, s lepSimi dalekohledy, astronomové nasli
strukturu v n€kterych Messierovych objektech, spirdlové spiraly naznacujici, Ze se objekty
musi otacet. Nakonec se dva obfi astronomie postavili proti sobé, aby urovnali otazku, A v
roce 1921 zacala Velka debata o povaze téchto spiralnich mlhovin. Hrdiny byli Harlow
Shapley a Heber Curtis. V Shapleyho mysli byla nase vlastni Mlé¢na draha celym
vesmirem, zatimco Curtis tvrdil, ze tam venku pfetrvavaji extrémné vzdalené jednotlivé
galaxie. PfestoZe debata skoncila patem, velmi brzy by byla otdzka jednozna¢né vyieSena. Ve
dvacatem stoleti narostla zrcadla dalekohledd na vice nez metr. A ve 20. letech 20. stoleti
Edwin Hubble pouzil k priizkumu nebes 2,5metrovy Hookertiv dalekohled. A nyni to bylo
méfitko vesmiru nesmirné a definitivné vzrostlo - kdyz ze spiralni mlhoviny lezi
daleko za nasi Mléénou drahou nedokazal by nic, kdyby ho kolegové neposlouchali a jeho
prace necetli. Ani ja nic nedokazi dalsich 100 let, protoze se fyzikové rozhodli mou praci



HDV ignorovat - zatimco tok galaxii od nas ukazal, Ze zijeme Vv rozpinajicim se vesmiru. Ne,
rozbalujicim se vesmiru http://www.hypothesis-of-universe.com/docs/c/c_032.gif Béhem
nckolika kratkych let se nas pohled na vesmir zcela zménil a ptepsal. Bezpocet galaxii, kazda
s miliardami hvézd, bylo rozptyleno po celém vesmiru, v kosmu, ktery jiz nebyl vniman jako
neménny a vécny, ale jako dynamické misto, expandujici a vyvijejici se, vzniklé nékdy v
minulosti. Pfibéh tohoto velkého tresku, naseho kosmického zrozeni, byl vypravén
mnohokrat, a po ohnivém stvoteni vesmiru jsme pochopili, Ze je hladky a bez rysii. Ale to
stale zanechavé otdzku. Odkud se vzaly vSechny galaxie, které dnes vidime? Rodily se ve
viici polévce, ve viicim plazmatu kiivych 3+3 dimenzi ¢asoprostoru ,,balenim se* do klubicek
dimenzi ! ! Jake sily vymodelovaly vesmir? Také to jsou ,,jisté™ stavy kiivosti 3+3D
casoprostoru (nejsem vseved a nevim jaké kiivosti jsou modelmanem) V prabéhu dvacatého
stoleti dalekohledy nadale rostly a prohledavaly vesmir. Bylo odhaleno vice zahad, temnéa
hmota a temna energie mezi nejvétsi - A na Usvitu dvacatého prvniho stoleti nyni
desetimetrové dalekohledy ziraly do tmy. Tyto dalekohledy na Zemi jsou doplnény
dalekohledy ve vesmiru. Nejzndméjsi z nich je Hubbleliv vesmirny dalekohled, ktery byl
uveden na obéznou drahu v roce 1990. Jeho zrcadlo o priméru pouhych 2,5 metru je ve
srovnani s obry na Zemi malé, ale sedi za mihotavymi efekty atmosféry a vidi jasnéji, nez
ostatni. Béhem poslednich tfi desetileti ohromila ostrost pozorovani HST astronomy i
vetejnost. A plakaty s velkolepymi obrazy jsou nalepeny na zdech po celém svété. Ale
nedlouho poté, co byl HST umistén do vesmiru a otevrel své o¢i na vesmir, byly uvedeny do
pohybu plany na jeho nahrazeni vét§im a vykonnéj$im dalekohledem.

(03)- The mission had to be ambitious, pushing the limits of technology and striding past the
view of Hubble. The planned mirror was to be so large it would not fit into even the largest
rocket, So would have to be segmented and folded like scientific origami. And one of the
most powerful rockets would be needed to fling it into the darkness of space. Through
numerous delays and cost blowouts, this new telescope, the James Webb Space Telescope,
found itself on the launchpad, And on that Christmas 2021, it blasted away from the Earth.
Astronomers pinned their hopes on this ten-billion-dollar feat of technology and science,
Hoping to definitively answer the biggest question of all - just where did galaxies come from?
The First Galaxies How can you use a map of the universe to chart a course through the centre
of an atom? The James Webb Space telescope is the latest in a long line of telescopes we have
sent skyward, But it is not the strangest. That prize could well go to the Planck satellite,
launched in 2009 - and for its three years of operation the coldest known object in outer space.
At 0.1 degrees above absolute zero Its mission was not to look at stars or galaxies - but to map
the entire sky. And counter-intuitively - scientists have been able to scale down this multi-
billion light-year wide map to plot the microscopic world, revealing the landscape of the
beginning of time. Planck was the latest in a long line of satellites used to map out the cosmic
microwave background - The leftover radiation from the first moments of the universe. This
had been discovered in the 1960s, and Planck’s goal was to hunt for ripples in this all-sky
emission, Tiny variations in the temperature of the cosmic microwave background across the
universe. The temperature of the cosmic microwave background is about 2.75 degrees above
absolute zero. But soon after its discovery, there were hints that this temperature was not the
same everywhere. At about one part in ten thousand in temperature difference, this pattern of
ripples was formed in the earliest moments of the universe - Imprinted when the cosmos was
extremely different to the universe we see around us today. And yet despite this vast chasm of
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time, these ripples are essential for our very existence. As they reveal the ultimate origin of
galaxies themselves. To seek out this origin of galaxies, we have to go back a long, long way.
Back to about ten to the minus thirty-six seconds after the universe came into being - when it
was a roiling sea of energy and particles. At this time, astronomers think that the universe
drastically changed. The trigger was uncertain, but for the briefest of periods, the expansion of
the universe exploded. Astronomers call this violence inflation, an event that flattened the
very spacetime geometry of the cosmos. But by ten to the minus thirty-two seconds, it was all
over — and more sedate expansion resumed. The expansion of inflation froze and emptied out
the universe, But as it came to a close, the immense energy of inflation flooded back into the
vacuum. Out of this emerged matter and radiation - electrons, photons and quarks, Smoothly
filling space with the stuff of today’s universe. But not totally smoothly. For there were tiny,
almost imperceptible ripples in the cosmos - tiny ripples in density that would end up being
crucial for our own existence. For gravity reached out from these over-densities and began to
draw in other matter - and it was these tiny over-densities that would become the gravitational
seeds of the galaxies we see today. But where did these ripples come from? How far back
does this origin story go? To understand the ultimate origin of galaxies we have to pull the
veil back on the very earliest moments of the cosmos - the time before inflation. In those
opening moments of time, quantum mechanics reigned supreme. At the smallest scale, much
smaller than the scale of an atom, quantum energy churns and roils, Fluctuating in and out of
existence itself. These fluctuations are unpredictable, governed by the probabilistic world of
the quantum, And defined by Heisenberg’s uncertainty principle. This principle says that
energy can spontaneously appear from nowhere, As long as it rebalances and pays back its
energy debt in the appropriate time scale. But the onset of inflation broke the harmony of this
quantum loan system. The rapid expansion cut off the repayment and the quantum ripples in
energy were frozen into space. It also inflated the size of these ripples, from microscopic to
macroscopic, And at the end of inflation, it was these ripples that were filled with the matter
of the cosmos. And this is how we can use a map of the entire universe, the cosmic
microwave background, to investigate the microscopic quantum world. Despite these vast

(03)- Mise musela byt ambiciozni, posouvat limity technologie a pfekonavat pohled z HST.
Planované zrcadlo mélo byt tak velké, Ze by se neveslo ani do té nejvetsi rakety, takze by
muselo byt segmentované a slozené jako védecké origami. A k vymrs§téni do temnoty vesmiru
by byla potieba jedna z nejsilnéjSich raket. Diky ¢etnym zpozdénim a cenovym vypadkim se
tento novy dalekohled, vesmirny teleskop Jamese Webba, ocitl na startovaci rampé a o
Vanocich 2021 odletél od Zemé. Astronomové vlozili své nadéje do tohoto technologického a
v&deckého pocinu [za deset miliard dolard] ( coz dokaze v CR rozprasit podvody, tunelovanim
a korupci ze statni kasy jedna jedina vlada ) a doufali, ze definitivné zodpovi nejvétsi otazku
ze vSech — odkud se vzaly galaxie? Ja bych jim to fekl, ale nefeknu...Vofechu... Prvni
galaxie Jak mizZete pouZzit mapu vesmiru ke zmapovani kurzu sttedem atomu? Vesmirny
dalekohled Jamese Webba je nejnovéjsi z dlouhé fady dalekohled, které jsme poslali k
obloze, ale neni nejpodivnéjsi. Tuto cenu by klidné mohla dostat druzice Planck, vypusténa v
roce 2009 — a za tii roky provozu nejchladnéjsiho zndmého objektu ve vesmiru. Pti 0,1 stupné
nad absolutni nulou. Jeho tkolem nebylo divat se na hvézdy nebo galaxie, ale zmapovat celou
oblohu. A neintuitivné - védci byli schopni zmenSit tuto multimiliardu svételnych let Sirokou
mapu, aby zakreslili mikroskopicky svét a odkryli krajinu pocatku casu. Planck byl posledni z
dlouhé tady satelitti pouzivanych k mapovani kosmického mikrovinného pozadi - zbytkového




zateni z prvnich okamzikd vesmiru. To bylo objeveno v 60. letech 20. stoleti a Planckovym
cilem bylo hledat vinky v této celooblohové emisi, drobné zmény teploty kosmického
mikrovinného pozadi ve vesmiru. Teplota kosmického mikrovinného pozadi je asi 2,75 stupné
nad absolutni nulou. Brzy po jeho objeveni se ale objevily ndznaky, ze tato teplota neni vSude
stejnd. Pti pfiblizné jedné Casti z deseti tisic teplotniho rozdilu se tento vzor vinéni vytvofil v
nejranéjsich okamzicich vesmiru — vtisknuty, kdyz byl vesmir extrémné odlisny od vesmiru,
ktery vidime kolem sebe dnes. A ptesto, navzdory této obrovské ¢asové propasti, jsou tyto
viny nezbytné pro nasi samotnou existenci. Jak odhaluji konecny ptivod samotnych galaxii.
Abychom nasli tento ptivod galaxii, musime se vratit dlouhou, dlouhou cestu zpét. Zpatky do
zhruba deseti az minus tficeti Sesti sekund poté, 10 sec., co vesmir vznikl - kdy tu bylo
rozboufené mofte energie a Castic. V této dobé¢ si astronomové mysli, ze se vesmir drasticky
zménil. Spoust’ byla nejista, ale na nejkratsi dobu fexpanze vesmiru explodovalal. 22?
Astronomové tomu nasili ¥ikaji inflace], udélost, které [zplostila samotnou tasolprostorovou
geometrii vesmiru. Jen malo, pramalo fyziki, kosmologi mluvi o ,,zplo§téni ¢asu inflaci®.
Ale od deseti do minus tficeti dvou sekund 10-%’sec. bylo po viem — a pokracovala klidné&jsi
expanze. Expanze inflace zamrzla a vyprazdnila vesmir ??? kdyz uz, véfil bych na
vyprazdnéni ¢asoprostoru, ale = Vesmir = Casoprostor + hmota + zakony , ale jak se blizila
ke konci, nesmirna energie inflace se zaplavila ?? co to je ?? zpét do vakua. ?Z toho ? z ¢eho
??7? vznikla ze zaplaveni vakua energii vznikla hmota ?? hmota a zafeni — elektrony, fotony a
kvarky, plynule vypliujici prostor hmotou dneSniho vesmiru. Ale ne upln¢€ hladce.
byly| totiz nepatrné, téméf nepostichnutelné — drobné vinky v hustoté, které by nakonec
byly rozhodujici pro nasi vlastni existenci. Nebot’ [gravitace VyStoupilal z téchto nadmérnych
hustot a [zagala vtahovat| jinou hmotu — a pravé tyto nepatrné nadmérnd hustoty
‘gravitaénimi semeny gaIaXiiL které dnes vidime. Tak to bych nevymyslel...to se vzdavam,
kapituluji Ale kde se tyto vinky vzaly? A z ¢eho jsou? Jak daleko saha tento ptibéh o pivodu?
Abychom pochopili koneény ptivod galaxii, musime odhrnout zavoj na nejranéjsich
okamzicich vesmiru — dobé pred inflaci. V téchto prvnich okamzicich ¢asu vladla kvantova
mechanika. Komu? V nejmensim métitku, mnohem mensim nez je métitko ,? Tam byla
ta vSechna hmota?, a energie?...ano? kvantova energie vifi a kolis4, kolisa v samotné
existenci a zanika. Tyto fluktuace jsou neptedvidatelné, fidi se pravdépodobnostnim svétem
kvanta a jsou definovany Heisenbergovym principem neurcitosti.

wvSechno® krat ,nic* = 1 ...... >princip neurditosti<. http://www.hypothesis-of-
universe.com/docs/c/c_027.jpg Tento princip fika, Ze energie se mize spontanné objevit
odnikud, pokud znovu vyrovnava a splaci sviyj energeticky dluh ve vhodném casovém
méfitku. Nastup inflace v8ak narusil harmonii tohoto systému kvantovych pujéek. Rychla
expanze prerusila splaceni a kvantové viny energie byly zmrazeny ve vesmiru. To je (sci-fi)?
Nafouklo to také velikost téchto vin, od mikroskopickych po makroskopické, A na konci
inflace to byly tyto vinky, které byly naplnény hmotou vesmiru. A takto miizeme pouZzit mapu
celého vesmiru, kosmické mikrovinné pozadi, ke zkoumani mikroskopického kvantového
svéta. Pres tyto rozsahlé

(04)- changes, by the close of inflation, the universe was still very young, And as it cooled
and expanded, it continued to evolve. At a millionth of a second, protons and neutrons
solidified out of the particle soup, And at the one second mark, these began to combine into
the first elements. By a couple of thousand seconds, these first steps of the universe were
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complete. The universe had expanded and cooled, and the nuclear furnace was extinguished.
Slowly the fires of creation faded and died, And the universe was plunged into an inky
blackness, These dark ages would envelop the universe for a hundred million years. But like
the Dark Ages of early-medieval Europe, they were far from uneventful. Gravity’s grip had
grown tighter as matter flowed from less dense areas into the denser regions. But just what
was flowing in the darkness? Of course there was the subatomic soup of hydrogen and helium
nuclei, along with electrons, photons and ethereal neutrinos. But hidden in the black, there
was more — much, much more. For as well as atoms, the Big Bang had created huge quantities
of other matter, Matter that still dominates the mass of the cosmos today. In the darkness, dark
matter itself had started to flow. As now, this strange dark matter dominated the gravitational
pulls of the universe. And in the early universe, in the darkness, it was dark matter pooling
into the over-dense regions. The gravitational pull of dark matter was irresistible, drawing in
nuclei, electrons, photons and neutrinos. In the darkness, dense regions grew, and the first
whispers of galaxies had truly begun. But matter followed a different path. Unlike dark
matter, whose physics is extremely simple, gas is extremely complicated. Gas can collide and
shock, heat and, importantly, cool. And so when the universe was about a hundred million
years old, Gas was dense enough and cool enough to finally fragment. These fragments
collapsed under the continuing action of gravity. As they collapsed, the density of the
fragments grew, as they became more spherical. The temperatures of the cores of these
fragments soared and nuclear reactions ignited. Finally, the first stars in the cosmos were
born, and light finally began to trickle back into the universe. However, these first stars were
quite different to their modern day counterparts. They were purely hydrogen and helium, and
enormous - many were more than a hundred times more massive than our Sun. They would
burn bright for a few million years before dying in supernovae. Despite their brief lives, their
intense light, mainly ultraviolet and X-rays, changed the universe once again. This radiation
spewed into the universe, lighting up the heavens, But as well as this as their high-energy
photons smashed into the immense clouds of surrounding hydrogen, They tore their electrons
clean off, reionizing the universe. More and more of the cosmos was transformed back into
plasma - a situation that remains today. 99.9 percent of all atomic matter across our universe
is in the form of superheated plasma. As these first generations of stars burnt, through their
deaths, they polluted the universe. In their nuclear hearts, heavier elements, such as carbon
and oxygen, had been forged, And through their explosive demise, these elements had been
thrown into the black. The chemical enrichment of the universe was truly underway. And yet
throughout all these changes, gravity never changed, never faltered - it continued to draw
matter together, and inhomogeneities continued to grow. Eventually, groups of stars fell
together, merging and forming larger groups of stars. The epoch of the first galaxies had
arrived. It is impossible to pinpoint exactly when a galaxy is born. Mass over-densities,
seeded by quantum fluctuations, are continuous, And whilst punctuated by the first stars
bursting into life, The process of galactic growth continues inexorably. But grow they do,
firstly through a steady accretion, And then through collisions of more appreciable chunks of
matter. Cosmologists call these chunks halos - dark matter, gas and stars bound by their
mutual gravity. And as time goes on, scattered throughout the universe, more massive,
gravitationally dominant halos emerge. These dominant halos become the sites of future
galactic growth, And as their gravitational influence grows, so do their dominance. More and
more matter is drawn into their grasp, Providing the raw material for building future
generations of stars. These initial stages of galactic growth were quite uneven, The majority
of these baby galaxies small, and growing slowly, more massive and intense galactic growth



much rarer. Indeed, this immense spread of galaxy masses is still imprinted on the universe
today. And for the smallest of galaxies, these initial stages of life were quite dangerous. They
could potentially host a massive star, burning brightly for a few million years, only for it to

(04)- zmény, na konci inflace byl vesmir stale velmi mlady, a jak chladl a expandoval,
pokracoval ve vyvoji. Kam se psouvalo teplo ?? V milionting vtefiny protony a neutrony
ztuhly z ¢asticové polévky a ve vtefing se tyto zacaly spojovat do prvnich prvki. O.K. Za
né&kolik tisic sekund byly tyto prvni kroky vesmiru hotové. Cili : vesmir byl rozepnuty,
elementérni ¢astice byly seskupené, spojené, a plazmova polévka byla vystydla...ano?
Vesmir se rozsifil a ochladil a jaderna pec byla uhasena. Ehm...Ohn¢ stvofeni pomalu
pohasinaly a umiraly a vesmir coz je veskera hmota 10°° kg..ano? a vesmir byl ponoten do
inkoustove temnoty. Protoze fotony se nékam vytratily... Tyto temné véky by zahalily vesmir
na sto miliont let. Ale stejn¢ jako doba temna ran¢ sttedovéké Evropy nebyla ani zdaleka
jednotvarna. Gravitacni sevieni zesililo, jak hmota proudila z méné hustych oblasti do
hustsich oblasti. pti rozpinani casoprostoru byla gravitace dominantni a podle neznamého
vzorce se shlukovala hmota v hustSich oblastech a fidla v fid¢ich oblastech...chm Ale co jen
teklo ve tm&? Baryonova hmoty, né ? Samoziejmosti byla subatomarni polévka vodikovych a
heliovych jader spolu s elektrony, fotony a éterickymi neutriny. Ale skrytého v cerném bylo
vic — mnohem, mnohem vic. Velky tesk totiz kromé atomi vytvotil obrovské mnozstvi jiné
hmoty, té ,,¢erné nepozorovatelné* hmoty..., jenze (?!) pak by se nemohla se baryonovéa
hmota seskupovat podle scénafe vyse hmoty, kterd dodnes dominuje hmot€ vesmiru. Ve tmé
zacala proudit samotna temna hmota. To jako az po vyproudéni hmoty viditelné ?? Stejné
jako nyni tato podivna temna hmota dominovala gravitaénim tahim vesmiru. Cerna hmota
vyrabéla "Cernou gravitaci® a dominovala sama sobé 1 té ,,bilé* hmot¢, ano ? Pro¢ tedy
dovolila inflaci? A v raném vesmiru, v temnot¢, to byla temna hmota sdruzujici se do pfilis
hustych oblasti. Gravitacni ptitazlivost temné hmoty byla neodolatelna, pfitahovala jadra,
elektrony, fotony a neutrina. A tak ta ,.slepena hmota byla bila nebo ¢erna ??? >Cerna
pritazlivost< si hrala na svém pisecku i na cizim pisecku ?? Ve tmé rostly husté oblasti a prvni
Sepot galaxii skute¢né zacal. Ale hmota se vydala jinou cestou. Na rozdil od temné hmoty,
jejiz fyzika je jednoducha, ho-ho, takze temna hmota ma extrémné slozitou fyziku?
A to je jaka ? je plyn extrémné komplikovany. ?? Plyn se mize srazet a Sokovat, zahfivat a
hlavné ochlazovat. A tak, kdyz byl vesmir stary asi sto miliont let, byl plyn bily nebo ¢erny
plyn ?? dostate¢né husty a dostate¢né chladny, aby se nakonec rozpadl. Tyto fragmenty se
zhroutily pod pokradujici gravitaci. Jakou? Cernou nebo bilou gravitaci? Jak se zhroutily,
hustota ilomki rostla, protoze se staly kulovitéjsimi. Teploty jader téchto ulomka stoupaly a
jaderné reakce se zazehly. Konecné€ se zrodily prvni hvézdy ve vesmiru a svétlo kone¢né
zacalo stékat zpét do vesmiru. kde bylo pfedtim? Nicméné, tyto prvni hvézdy byly docela
odlisné od jejich modernich protéjsku. Byly ¢isté vodik a helium O.K. a byly obrovské -
mnohé z nich byly vice nez stokrat hmotné&j$i nez nase Slunce. Hotely by jasné€ nékolik
miliont let, nez by zemiely v supernovach. Navzdory jejich kratkému Zivotu jejich intenzivni
svétlo, hlavné ultrafialové a rentgenové zareni, znovu zménilo vesmir. Toto zafeni vyvrhlo do
vesmiru, rozsvitilo nebesa, ale kromé toho, jak jejich vysokoenergetické fotony nardzely do
obrovskych mrakl okolniho vodiku, odtrhly své elektrony a reionizovaly vesmir. Stale vétsi
¢ast vesmiru coz je cerna hmota, byla pfeménéna zpét na plazmu ehm, ale kde ta plazma je? —
situace, ktera pretrvava dodnes. Kde je? Aha, je ve hvézdach z bilé hmoty 99,9 procent
veskeré atomové hmoty v naSem vesmiru je ve formé piehiatého plazmatu. A ¢ernd hmota ??



je kde ? Kdyz tyto prvni generace hvézd shofely, svou smrti zamofily vesmir. V jejich
nuklearnich srdcich byly vytvoreny t€zsi prvky, jako je uhlik a kyslik, a diky jejich
explozivnimu zaniku byly tyto prvky uvrzeny do ¢erného. Chemické obohacovani vesmiru
skute¢né probihalo. O.K. A pfesto se béhem vSech téchto zmén gravitace nikdy nezménila
gravitace ,,bila, nebo ¢erna“? , nikdy nezakolisala — pokra¢ovala v pfitahovani hmoty k sobé a
nehomogenity stale rostly. Nakonec se skupiny hvézd spojily, spojily se a vytvorily vétsi
skupiny hvézd. Galaxie Nastala epocha prvnich galaxii. Neni mozné ptesn¢ urcit, kdy se
galaxie zrodila. Nadmérna hustota hmoty, nasazend kvantovymi fluktuacemi, je nepietrzita, a
zatimco je pferusovana prvnimi hvézdami probouzejicimi se k zivotu, proces galaktického
ristu neuprosné pokracuje. Riistu hmotnosti? Hmotnost s6lo elementarnich ¢éstic (proton,
neutron, elektron neutrino) by neméla byt vyssi nez po spojeni v atomy (?!) a spojovala je
,cerna gravitace se tu pise.. Ale rostou, co roste ?? mnozstvi, nebo hmotnost? nejprve
prostiednictvim stalého nartistani a poté prostiednictvim srazek znatelnéjSich kusti hmoty.
Kosmologové témto kouskim fikaji halo — temna hmota, ? plyn a hvézdy vazané vzajemnou
gravitaci. A jak Cas plyne, ( a jak plyne? Pomalu nebo rychle? V kazdé etapé vesmiru plyne
¢as jinym tempem, a dokonce v kazdé etapé (i dnesni) plyne jinym tempem v kazdé galaxii,
v kazdém mimogalaktickém prostiedi,..vi se o tom ? roztrousené po celém vesmiru se
objevuji masivngj$i, gravitatn€ dominantni hala. prej ,,hala® jsou 7x t€z8i nez zbytek galaxie,
je to pravda? Tato dominantni hala se stavaji misty budouciho galaktického rtstu a jak roste
jejich gravitaéni vliv, v téch >hal6< na periferiich roste i jejich dominance. na
periferiich...ano? Takze na periferiich je 7x vic hmoty a 7x vic gravitace. Kam tedy ta ,,Cerna
gravitace* zene tu hmotu? Bilou i ¢ernou! Stéle vice hmoty je vtahovéano do jejich sevieni a
poskytuje surovinu pro stavbu budoucich generaci hvézd. Tyto pocatecni faze galaktického
rastu byly docela nerovnomérné, ?? vétSina téchto malych galaxii byla mala a pomalu
rostouci, masivnéjsi a intenzivnéjsi galakticky rist mnohem vzacnéjsi. Ve skutecnosti je toto
nesmirné rozSifeni mas galaxii dodnes otiSténo ve vesmiru. A pro nejmensi z galaxii byly tyto
pocatecni faze zivota docela nebezpecné. Mohly by potencidlné hostit masivni hvézdu, jasné
hoftici po dobu nékolika milionii let, jen pro to

(05)- supernova, with the violence of their death expelling all other gas in the galaxy, the
small galaxy's weak gravitational pull losing this gas into the universe, the young galaxies star
forming life ended before it had barely begun. Many, many of these small but extinguished
galaxies would have inhabited the early universe. Haloes of dark matter, devoid of all atoms
and of all stars. These dead, elusive ghost galaxies were doomed to remain dark and unseen,
And they should still fill our universe today. But more massive galaxies were different. In a
larger galaxy, gravity could draw the gas back in, being recycled into the next generations of
stars And so whilst many galaxies were snuffed out in the early cosmos, Others continued to
grow fat on the stars and gas they continued to consume. In their deep gravitational wells,
new stars were born, lived and died, But these were different to those of the first generation of
stars. Through each generation of stars, heavier and heavier elements are expelled and pollute
the cosmos, And these are recycled into subsequent generations. These elements represent
barely a trace compared to the dominant hydrogen and helium, But their presence drastically
influences the life cycles of their hosts. The heavier elements, mixed into the layers of the
stars, change their opacity. This is a measure of how easier it is for the nuclear energy at the
stellar heart can escape, And in trapping radiation, stars more similar to our Sun begin to be
born, with longer lifespans and less explosive ends. As billions of years began to pass, some



galaxies began to settle into a more sedate lifestyle. But violence still existed in the universe.
A violence that began at the very start. A violence that would go on to create some of the
most extreme environments in the cosmos. To understand these, and how those first galaxies
became the galactic zoo we see today, we will have to first take a trip to the middle of the
twentieth century, To a time when astronomers were facing a mystery on a truly cosmic scale.
The Galactic Zoo Karl Jansky was confused. It was 1932, the early days of transatlantic
radio communication. The world was getting used to beaming voices over thousands of
kilometres - but there was something about the signal he heard on these transmissions that
troubled Jansky. A persistent background hiss. Though it wasn’t the existence of this
background static that befuddled him - but its immaculate timing. For Jansky had found his
static varied with the time of day, differing in intensity on a regular schedule. How was this
possible? How could his electronics know what time of day he was taking his measurements?
Even stranger, as his observations spun out over days, weeks and into months. He noticed that
the static was not quite aligned with the twenty-four hours of the Solar day. The timing of the
varying noise changed slowly but steadily drifted across the sky, appearing to be in sync with
the sidereal day, the time taken for distant stars to circle the earth. The difference was small,
just four minutes, but the implications were profound. For it meant the source of Jansky’s
radio noise lay well beyond the Earth and the Sun - and resided deep in the heavens. At the
time, many astronomers were scouring the skies with their telescopes, Focusing upon the
optical light they knew arose from stars and galaxies, But Jansky realised that another
electromagnetic radiation was arriving from the universe, And the era of radio astronomy was
born. Unfortunately, Jansky would play no further role in establishing the groundwork.
Having identified the source of the radio noise, his employer, Bell Labs, set him other jobs to
do. But his name is remembered, used now as a unit of the intensity of radio waves from the
sky. With the announcement of radio waves from space, others took up the mantle. Soon radio
waves from the Sun were detected in the UK and the USA, And in the US, Grote Reber built
the first true radio telescope, was the only radio astronomer for a decade, and made it clear
that our own Milky Way glowed in this new light. But that was not all. For later maps of the
radio sky showed there were many, many more sources. There were powerful radio emissions
radiating from small points all over the sky. And so the first quasi-stellar radio sources, or
quasars, began to be found. Astronomers now know of more than a million quasars, spread
throughout the cosmos, They have been discovered to be powered by supermassive black
holes with masses more than a billion times that of our Sun, And are so powerful we can see
them from vast distances away - and so back in time over more than ten billion years, into the
earliest epochs of the universe. These supermassive black holes are thought to have perhaps

(05)- supernova, s nasilim jejich smrti vytlacenim v§eho ostatniho plynu v galaxii, slabym
gravitatnim plisobenim malé galaxie, kterd tento plyn ztrati do vesmiru, mladé galaxie
hvézdotvorny zivot skoncil diive, nez sotva zac¢al. Mnoho, mnoho z téchto malych, ale
vyhaslych galaxii by obyvalo rany vesmir. Svatozatre temné hmoty, bez vSech atomu a vSech
hvézd. Tyto mrtvé, nepolapitelné galaxie duchi byly odsouzeny k tomu, aby zstaly temné a
neviditelné, a mély by i dnes napliovat na§ vesmir. Ale masivnéjsi galaxie byly jiné. Ve vétsi
galaxii by gravitace mohla plyn vtahnout zpét dovniti a recyklovat ho do dalsich generaci
hvézd. A tak zatimco mnoho galaxii bylo v raném vesmiru utlumeno, jiné nadéle tloustly na
hvézdach a plynu, které nadale spotfebovavaly. V jejich hlubokych gravitacnich studnach se
zrodily, Zily a umiraly nové hvézdy, ale ty se liSily od hvézd prvni generace. Kazdou generaci



hvézd jsou vytlaCovany t€zsi a tézsi prvky, které znecist'uji vesmir, a ty jsou recyklovany do
dalsich generaci. Tyto prvky piedstavuji sotva stopu ve srovnani s dominantnim vodikem a
heliem, ale jejich pfitomnost drasticky ovlivituje zivotni cykly jejich hostiteld. Tézsi prvky
pfimichané do vrstev hvézd méni svou neprihlednost. Toto je métitko toho, jak snadnéji
muze jaderna energie z hvézdného srdce uniknout. A pfi zachyceni zafeni se zacnou rodit
hvézdy podobnéjsi nasemu Slunci, s delsi zivotnosti a méné vybuSnymi konci. Jak zacaly
ubihat miliardy let, nékteré galaxie se zacaly usazovat do klidnéjsiho Zivotniho stylu. Ale
nasili ve vesmiru stale existovalo. Nasili, které zacalo hned na zacatku. Nasili, které¢ by
pokracovalo ve vytvotfeni nékterych z nejextrémnéjSich prostiedi ve vesmiru. Abychom jim
porozuméli a jak se tyto prvni galaxie staly galaktickou zoo, kterou dnes vidime, budeme se
muset nejprve vydat do poloviny dvacatého stoleti, do doby, kdy astronomové ¢elili zahadé
skute¢né kosmického métitka. Galakticka zoo Karl Jansky byl zmateny. Psal se rok 1932,
prvni dny transatlantické radiové komunikace. Svét si zvykal na pfenos hlasii na tisice
kilometrti - ale na signalu, ktery slySel v téchto pfenosech, bylo néco, co Janského
znepokojovalo. Trvalé syéeni pozadi. Ackoli to nebyla existence tohoto statického pozadi, co
ho matlo, ale jeho neposkvrnéné nacasovani. Jansky totiz zjistil, Ze jeho statickd energie se
meénila s denni dobou a liSila se v intenzité pravidelného rozvrhu. Jak to bylo mozné? Jak
mohla jeho elektronika védét, v kterou denni dobu méfi? Jesté podivnéjsi, jak se jeho
pozorovani tocilo po dnech, tydnech a mésicich. V8iml si, Ze statické elektfina neni zcela v
souladu s dvaceti ¢tyfmi hodinami slune¢niho dne. Nacasovéani proménlivého hluku se
pomalu, ale plynule ménilo po obloze a zdalo se, Ze je v synchronizaci s hvézdnym dnem,
dobou, za kterou vzdalené hvézdy obleti Zemi. Rozdil byl maly, pouhé ¢tyfi minuty, ale
disledky byly hluboké. Znamenalo to totiz, ze zdroj Janského radiového Sumu lezi daleko za
Zemi a Sluncem — a sidli hluboko v nebesich. V té dobé mnoho astronomi prohledavalo
oblohu svymi dalekohledy, zamétovali se na optické svétlo, které znali pochézejici z hvézd a
galaxii, ale Jansky si uvédomil, Ze z vesmiru ptichazi dalsi elektromagnetické zafeni, a zrodila
se éra radioastronomie. Bohuzel, Jansky nebude hrat zadnou dalsi roli pti vytvareni zakladu.
Kdyz jeho zaméstnavatel, Bell Labs, identifikoval zdroj radiového Sumu, zadal mu jiné préce.
Ale jeho jméno je zapamatovano, nyni se pouziva jako jednotka intenzity radiovych vin z
oblohy. S oznamenim radiovych vIn z vesmiru pievzali plast’ dalsi. Brzy byly ve Spojeném
krélovstvi a USA detekovany radiové viny ze Slunce a v USA Grote Reber postavil prvni
skute¢ny , byl jedinym radioastronomem za poslednich deset let a dal jasné
najevo, Ze nase vlastni M1écna drédha zde zafi. Nové svétlo. Ale to nebylo vSe. Pozdé¢jsi mapy
radiového nebe ukazaly, Ze existuje mnohem, mnohem vice zdroji. Z malych bodl po celé
obloze vyzarovaly silné radiové emise. A tak se zaCaly nachazet prvni kvazihvézdné radiové
zdroje neboli kvasary. Astronomové nyni znaji vice nez milion kvasarti, rozmisténych po
celém vesmiru, bylo objeveno, Ze jsou pohanény supermasivnimi ¢ernymi dirami s
hmotnostmi vice nez miliardkrat vét§imi nez naSe Slunce a jsou tak silné, Ze je mizeme vidét
z obrovskych vzdalenosti. - a tak zpét v Case za vice nez deset miliard let, do nejstarSich
epoch vesmiru. Predpoklada se, Ze tyto supermasivni ¢erné diry mozna maji

(06)- formed from the deaths of supermassive first stars, and after feeding voraciously and
merging, became the central gravitational point of many larger galaxies. And so - for the first
few billion years of the universe, it burned with activity, The fires of the first stars, the first
galaxies and the first quasars shone brightly. But after this first age passed, the vigour of
youth began to wane, and cosmic activity began to calm. The universe settled into a more



sedentary life. Over the last ten billion years, though the rate of star formation has steadily
declined, galaxies have continued to evolve and change, driven by the endless pull of gravity.
Small galaxies have steadily grown into large galaxies as they have accreted more stars and
dark matter, And large galaxies have grown ever larger, feasting on the cosmic neighbours.
Some galaxies have been completely shaped by their spin, As cooling galactic-scale gas has
collapsed into a flattened pancake which fragmented into stars. This immense disk of stars,
rotating steadily, has become the defining feature of these galaxies - the beautiful spirals we
spy through our telescopes today. For other galaxies, their journal to spiral beauty has been
cut short, As collisions between more massive galaxies have violently torn them apart and
robbed them of their spin. Instead of settling into rotating disks, they are transformed into
more formless objects, Elliptical galaxies, the other major galaxy type spied in the heavens.
And these elliptical galaxies are a foreshadowing of our own galactic destiny. Elliptical and
spiral do not capture all the designs of galaxies we can see, And astronomers have a further
classification, the irregulars, to capture the rest. These misshapen galaxies appear to be
suffering the scars of more recent galaxy interactions, And so, these are caught maybe mid-
transformation before they finally settle. Astronomers estimate that there may be a trillion
galaxies lying in the observable universe, coming in a wealth of sizes, from tiny to immense.
Most galaxies are small, with only a handful of billions of stars within, Whilst the largest is
more than two hundred times more massive than our own Milky Way. One of the most
startling discoveries of the last century was not only the galaxies themselves, But also the
realisation that galaxies are not simply scattered randomly throughout the cosmos. Through
the action of gravity, the quantum seeds that are imprinted at inflation, Are shaped into a
complex network of mass, known as the cosmic web. VVolumes of under-density are emptied
out, with matter drawn towards more massive regions. Whilst some galaxies and dark matter
remain, these sparse regions can extend for millions of light years. The outflowing matter
gathers into immense sheets and filaments, And continues to be drawn towards the most
massive objects in the cosmos. Just where are all the galaxies heading on their journeys out of
voids, and through the sheets and filaments? In this complex network, in which dark matter is
distributed like a sponge, there are super-dense regions. It is these massive regions that are the
ultimate gravitational goal of all mass. These are the clusters of galaxies. Galaxy clusters are
incredible places, some home to many thousands of galaxies. These galaxies slosh about in
immense halos of dark matter that vastly outweigh all of the stars, The greatest concentration
of mass in all of the universe. And at their hearts, there sit truly immense monsters. For it is
here that the most massive galaxies seen in the entire cosmos grow. These cluster centre
galaxies, disappointingly named cD galaxies, are true giants of the universe, Built from
hundreds of trillions of stars enveloped in a massive quantity of dark matter. Cosmic
behemoths, they sit deep within the well of gravity, And are circled by thousands of other
galaxies. Looking larger, astronomers have found that clusters themselves cluster together,
Grouped together into even more immense structures they call superclusters. In our patch of
the universe, we appear to be embedded in the Laniakea, home to many millions of galaxies,
But the question of whether they are bound by gravity is still up for debate. Just as galaxies
come in an immense range of sizes, so do the clusters of galaxies. And for every monstrously
large galaxy cluster out there in the universe, there exist many smaller clusters, And even for
each of the smaller clusters, there exists a myriad of galaxy structures — these are the groups.
Most galaxies in the universe live in such groups. They are typically home to one, two or a
handful of larger galaxies, similar in scale to our own Milky Way, With them will be a host of
smaller galaxies, possibly hundreds of dwarfs, All bound together by their mutual gravity, and



(06)- vznikla smrti superhmotnych prvnich hvézd a po nenasytném krmeni a slouceni se stala
ustfednim gravitatnim bodem mnoha vétsich galaxii. A tak - prvnich par miliard let vesmiru
hotel aktivitou, Ohn¢ prvnich hvézd, prvnich galaxii a prvnich kvasarii jasn¢ zatily. Ale poté,
co tento prvni vék uplynul, elan mladi zacal slabnout a kosmicka aktivita se zacala
uklidiovat. Vesmir se usadil do usedlejsiho zivota. Béhem poslednich deseti miliard let, i
kdyz rychlost tvorby hvézd neustale klesa, galaxie se nadale vyvijeji a méni, pohanény
nekoneénou gravitaci. http://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf Malé
galaxie se postupné rozristaly ve velké galaxie, jak ptibyvalo hvézd a temné hmoty, a velké
galaxie se stale zvétSovaly a hyfily vesmirnymi sousedy. Nékteré galaxie byly zcela tvarovany
jejich rotaci. Chladici plyn v galaktickém méftitku se zhroutil do zplostélé placky, ktera se
rozpadla na hvézdy. Tento obrovsky disk hvézd, ktery se neustale otaci, se stal urcujicim
znakem téchto galaxii - nadhernych spiral, které dnes pozorujeme naSimi dalekohledy. U
jinych galaxii byl jejich denik spiralni krasy zkracen, protoze srazky mezi hmotné&j$imi
galaxiemi je prudce roztrhaly a pfipravily o jejich rotaci. Misto toho, aby se usadily do
rotujicich diskd, jsou pfeménény na beztvaré objekty, eliptické galaxie, dalsi hlavni typ
galaxii, ktery je na obloze Spehovan. A tyto eliptické galaxie jsou pfedobrazem naseho
vlastniho galaktického osudu. Eliptické a spiralni galaxie nezachycuji vSechny névrhy galaxii,
které mizeme vidét, a astronomové maji dalsi klasifikaci, nepravidelné, aby zachytili zbytek.
Zda se, zZe tyto zdeformované galaxie trpi jizvami po novéjsich interakcich galaxii, a tak jsou
zachyceny moZzné uprostfed transformace, nez se kone¢né usadi. Astronomové odhaduji, ze v
pozorovatelném vesmiru se mize nachazet bilion galaxii, které mohou mit velké mnoZzstvi
velikosti, od malych az po obrovské. VétSina galaxii je mald a uvnitf je jen hrstka miliard
hvézd, zatimco ta nejvetsi je vice nez dve stekrat hmotnéjsi nez nase vlastni M1é¢na draha.
Jednim z nejptekvapivéjsich objevii minulého stoleti byly nejen samotné galaxie, ale také
zjisténi, Ze galaxie nejsou jednoduse roztrouseny nadhodné po celém vesmiru. Plisobenim
gravitace se kvantova semena, ktera se otisknou pfi inflaci, tvaruji do slozité sit¢ hmoty,
http://www.hypothesis-of-universe.com/docs/c/c_457.jpg ; znamé jako kosmicka sit’.
Objemy s nizkou hustotou jsou vyprazdnény a hmota je pfitahovana k masivnéjSim oblastem.
Zatimco nékteré galaxie a temna hmota zGstavaji, tyto fidké oblasti se mohou prodlouzit na
miliony svételnych let. Vytékajici hmota se shromazd’uje do obrovskych plath a vldken a je
nadale pfitahovana k nejhmotné&jSim objektim ve vesmiru. Kam jen sméfuji vSechny galaxie
na svych cestach z prazdnot a skrz folie a vldkna? V této slozité siti, ve které je temnd hmota
distribuovana jako houba, jsou superhusté oblasti. Pravé tyto masivni oblasti jsou kone¢nym
gravitatnim cilem veSkeré hmoty. Toto jsou kupy galaxii. Kupy galaxii jsou neuvéfitelna
mista, nékterd jsou domovem mnoha tisicti galaxii. Tyto galaxie se prohan¢ji v nesmirnych
halozich temné hmoty, které obrovsky pfevazuji nad v§emi hvézdami. Nejvétsi koncentrace
hmoty v celém vesmiru. A v jejich srdcich sedi skutecné nesmirna monstra. Nebot’ prave zde
rostou nejhmotngjsi galaxie v celém vesmiru. Tyto galaxie v centru kupy, zklamané
pojmenované cD galaxie, jsou skuteCnymi obry vesmiru, slozenymi ze stovek bilionti hvézd
obalenych obrovskym mnoZzstvim temné hmoty. Vesmirni monstra, sedi hluboko ve studni
gravitace a jsou obklopenti tisici dalSich galaxii. Astronomové pii pohledu vétsi zjistili, ze
samotné kupy se shlukuji dohromady, seskupuji se do jesté ohromnéjsich struktur, které
nazyvaji superkupy. V naSem kousku vesmiru se zda, Ze jsme zasazeni do Laniakea, domov
mnoha milionii galaxii, ale otdzka, zda jsou vazany gravitaci, je stale predmétem diskuse.
Stejné jako galaxie prichazeji v nesmirném rozsahu velikosti, tak se objevuji i kupy galaxii. A
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pro kazdou monstrozné velkou kupu galaxii ve vesmiru existuje mnoho mensich kup a
dokonce i pro kazdou z mensich kup existuje nespocet galaxii — to jsou skupiny. VétSina
galaxii ve vesmiru Zije v takovych skupinach. Obvykle jsou domovem jedné, dvou nebo
hrstky vétsich galaxii, které se svym méfitkem podobaji nasi vlastni M1é¢né draze, s nimi
bude mnozstvi mensich galaxii, mozné stovky trpasliki, vSechny spojené vzdjemnou gravitaci

(07)- that of the dark matter that accompanies them. In fact, our Milky lives inside such a
group, a group we share with the Andromeda Galaxy, And this Local Group, as it is known,
contains a wealth of other galaxies. Some of these are visible to the naked eye, namely the
Magellanic Clouds seen in the southern hemisphere, But more than one hundred other
galaxies are held in the gravitational grip of the Local Group. Most of these smaller galaxies
have only come to light in the last few decades, Revealed in deep surveys with new telescopes
that can peer ever deeper into the darkness, And the presence of all these dwarfs orbiting
amongst the larger galaxies told the astronomers something important, That the epoch of
galaxy evolution is far from over. Rodrigo Ibata was a young graduate student, working
towards his PhD at the University of Cambridge. He was studying at the world-renowned
Institute of Astronomy, founded by the famous cosmologist Fred Hoyle, his research was
focused on understanding the dynamics of stars near the Galactic Centre, But to do this he
needed the power of a telescope more than 15000 kilometres away. Just outside of the small
country town of Coonabarabran sits the Siding Springs Observatory. Home to a number of
telescopes, in the early 1970s it saw the opening of the Anglo-Australian Telescope. With a
3.9m mirror, it was state of the art for its time, And it still leads the world today with unique
instrumentation. Rodrigo travelled to Australia to measure the speeds and chemistries of stars
in the central Galactic Bulge, Using the power of an instrument called autofib mounted on the
Anglo-Australian Telescope. With a combination of optical fibres, autofib could look at more
than fifty stars at a time, And so, in a few nights, Rodrigo could survey various observational
fields across the Bulge. Astronomers rarely make discoveries when sitting at the telescope.
The raw data they take usually requires processing and analysis to reveal its secrets. With the
proto-internet of the early 1990s, this meant carrying your data home on tapes, And Rodrigo
set to work under the often cloudy and rainy skies of the flat fens of Cambridge. Astronomers
had made predictions for the speeds of stars in the central regions of the Galaxy, Expecting
stars to be zipping around on random orbits, unlike the circular paths in the Galactic Disk.
And in some of his targeted fields, this is just what Rodrigo saw, But in some fields, however,
Rodrigo was presented with a puzzle. Stars in the Galactic Bulge were still there, zipping back
and forth, But there was something else, stars all moving together. Stars whose origin could
not be in the centre of our Milky Way. Like most astronomers, Rodrigo’s first conclusion was
that he had made a mistake somewhere in his analysis. Perhaps he had measured the speeds
incorrectly, or missed something in the predicted motions? But eventually, when he had ruled
out all the possibilities, he had to conclude what he saw was real. Just what had he uncovered?
Together with his supervisors, Gerry Gilmore and Mike Irwin, he came to a radical
conclusion. The stars he was seeing were simply not part of the Galaxy. These stars were
intruders into the Milky Way, falling in from somewhere outside. What Rodrigo had found
was the Sagittarius Dwarf, a small galaxy - crashing through our own. The Sagittarius Dwarf
was hidden in plain sight, with its feeble light spread over a huge area of sky. And when
Rodrigo poured over old photographic images of the Galactic Centre, its image steadily



emerged. Unlike more distant dwarf galaxies spied through telescopes, which are typically
seen as smooth, Sagittarius wasa lumpy and ragged distribution of stars. It was clear from its
ragged appearance that it is being tidally disrupted by our own galaxy’s gravity, In a few
billion years, Sagittarius would be completely destroyed, its stars added to our own. Since the
1990s, it was realised that Sagittarius was not a unique event, And that the Milky Way is
consuming a number of other dwarf galaxies, and is constantly growing, Andromeda too is
wrapped in the tidal debris of recently consumed dwarf galaxies, the feeding that began many
billions of years ago continuing today. Astronomers call this phenomenon Galactic
Cannibalism, large galaxies living out their sedate lives still grazing on little galaxies that
come too close. And so we bring our understanding of the universe up to the present day, and
our superficially calm lives within the fully grown Milky Way. Astronomers like Rodrigo
have built their observations on the shoulders of giants - previous generations of
astrophysicists and cosmologists working together to model and test how galaxies work, and

(07)- temné hmoty, ktera je doprovazi. Ve skute¢nosti nase Milky Zije uvniti takové skupiny,
skupiny, kterou sdilime s galaxii Andromeda, a tato Mistni skupina, jak je zndmo, obsahuje
mnozstvi dalSich galaxii. Nékteré z nich jsou viditelné pouhym okem, jmenovité Magellanova
mracna na jizni polokouli, ale vice nez sto dalSich galaxii je drZzeno v gravitacnim sevieni
Mistni skupiny. Vétsina z téchto mensSich galaxii vysla na svétlo teprve v poslednich nékolika
desetiletich, odhaleno v hloubkovych prizkumech s novymi dalekohledy, které mohou
nahlizet stale hloubé&ji do temnoty, a pfitomnost vSech téchto trpaslikli obihajicich mezi
vétsimi galaxiemi astronomiim fekla néco dilleZitého, Ze epocha vyvoje galaxii jests zdaleka
neskonc¢ila. Rodrigo Ibata byl mlady postgradualni student, ktery pracoval na ziskani
doktoratu na univerzité v Cambridge. Studoval na svétoznamém institutu astronomie, ktery
zalozil slavny kosmolog Fred Hoyle, jeho vyzkum byl zaméten na pochopeni dynamiky
hvézd v blizkosti galaktického centra, ale k tomu potteboval vykon dalekohledu vice nez 15
000 kilometrt pry¢. Kousek od malého venkovského mésta Coonabarabran se nachézi
observatot Siding Springs. Domov pro fadu dalekohledi, na pocatku 70. let 20. stoleti byl
otevien Anglo-australsky dalekohled. S 3,9m zrcadlem to bylo na svou dobu nejmoderné;si a
dodnes vede svét s jedine¢nym vybavenim. Rodrigo cestoval do Australie, aby zméfil
rychlosti a chemické sloZeni hvézd v centralni galaktické vybouleni, za pouziti sily pfistroje
zvaneho autofib namontovaného na anglo-australskem dalekohledu. Diky kombinaci
optickych vlaken se autovlakno mohlo divat na vice neZ padesat hvézd najednou, a tak mohl
Rodrigo za par noci prozkoumat riizné pozorovaci pole v Ardenach. Astronomové jen ziidka
délaji objevy, kdyz sedi u dalekohledu. Nezpracovana data, ktera berou, obvykle vyZzaduji
zpracovani a analyzu, aby odhalila sva tajemstvi. S proto-internetem na pocatku 90. let to
znamenalo pfenaset sva data domil na kazetach a Rodrigo se pustil do prace pod Casto
zatazenou a destivou oblohou plochych slatini§t’ Cambridge. Astronomové provedli
ptedpovédi pro rychlosti hvézd v centralnich oblastech Galaxie a ocekavali, Ze se hvézdy
budou pohybovat po nahodnych drahach, na rozdil od kruhovych drah na Galaktickém disku.
A v nékterych jeho cilenych polich to Rodrigo pravée vidél, ale v nékterych polich byl Rodrigo
postaven pied hadanku. Hvézdy v Galaktické bouli tam stale byly, poskakovaly tam a zpét,
ale bylo tu jesté néco jiného, hvézdy se vsechny pohybovaly spole¢né. Hvézdy, jejichz ptivod
nemohl byt ve stfedu nasi Mlécné drahy. Jako vétSina astronomt Rodrigliv prvni zavér byl, Ze
nekde ve své analyze udélal chybu. Mozna Spatné zméftil rychlost nebo néco prehlédl v
ptedpokladanych pohybech? Ale nakonec, kdyZ vyloucil vS§echny moZnosti, musel dojit k



zaveru, ze to, co vidél, je skute¢né. Co jen odhalil? Spolu se svymi nadfizenymi Gerrym
Gilmorem a Mikem Irwinem dospél k radikalnimu zavéru. Hvézdy, které vidél, prosté
nebyly souc¢asti Galaxie. Tyto hvézdy byly vettelci do Mlécné drahy, padali odnékud zvenci.
To, co Rodrigo nasel, byl trpaslik Stielec, mala galaxie — prordzejici nasi vlastni. Trpaslik
Stielec byl skryt na oc€ich a jeho slabé svétlo se Sifilo po obrovské plose oblohy. A kdyz
Rodrigo prelil staré¢ fotografické obrazy galaktického stfedu, jeho obraz se neustale vynofoval.
Na rozdil od vzdalenéjsich trpasli¢ich galaxii prozkoumanych dalekohledy, které jsou typicky
vidét jako hladké, byl Stelec rozmistény hrudkovitym a nerovnomérnym rozlozenim hvézd.
Z jeho drsného vzhledu bylo jasné, Ze je slapové narusen gravitaci nasi vlastni galaxie. Za
n¢kolik miliard let bude Stelec zcela znicen a jeho hvézdy se pridaji k nasim. Od 90. let 20.
stoleti se zjistilo, ze Stfelec nebyl ojedinélou udalosti, a Ze Mlécna draha pohlcuje fadu
dalsich trpaslicich galaxii a neustéle se rozrustd, i Andromeda je zabalena do slapovych trosek
nedavno spottebovanych trpasli¢ich galaxii, ktery za¢al pfed mnoha miliardami let a
pokracuje dodnes. Astronomové tento jev nazyvaji galakticky kanibalismus, velké galaxie
prozivajici sviyj klidny zivot a stdle se pasouci na malych galaxiich, které se ptiblizuji ptili§
blizko. A tak pfinaSime naSe chapani vesmiru aZ do soucasnosti a nase povrchné klidné Zivoty
v plné rozvinuté Mlécné draze. Astronomové jako Rodrigo postavili svd pozorovani na
ramena obril — pfedchozi generace astrofyzikli a kosmologt, ktefi spolupracovali na
modelovani a testovani toho, jak galaxie funguiji, a

(08)- reaching back in time billions of years to theorise how everything came to be. And yet,
if you were to believe the headlines in 2022 - all of this, from quantum ripples to theories of
galaxy formation, may have been fundamentally wrong.

The James Webb Mystery This story opened with the mighty roar of a rocket on a Christmas
morning, And a new view of the universe. Shocked astronomers, galaxies that appeared to be
far too large, too grown up, blinking back at us from the first billion years of the cosmos. One
scientific paper even started its title with “Panic at the Disks”, Highlighting the shock that the
well-formed disk galaxies appeared in the infant cosmos. Soon newspapers around the world
were announcing that the James Webb Space Telescope had brought an end to cosmology
itself. Was our entire understanding of galactic formation under threat? Around the globe,
cosmologists gnashed their teeth at the media attention, And leapt to clarify what JWST had
seen - what its observations really meant. And so, to understand this, we are going to have to
delve into our current model of the cosmos, Because it all boils down to one key question -
what kind of universe do we live in? The story begins, as many scientific stories do, in the
early decades of the twentieth century. Einstein had thrashed out his general theory of
relativity, our modern theory of gravity, And with others, such as Friedmann and Lemaitre,
the equations that governed the cosmos were derived. These showed that the universe should
be a dynamic place, expanding and evolving as it aged. In the 1920s, Hubble’s observations
showed this maths was an accurate description of reality, That galaxies were moving away
from each other due to the expansion of space, And as galaxies must have been closer
together in the past, There must have been a time when everything was together, a cosmic
creation. Our modern cosmology, the Big Bang, had arrived. The relativistic cosmological
equations, however, do not predict a single specific universe. In fact, mathematically, there
are an infinite number of possible universes mixed in the mathematics, So to single out our
universe, astronomers needed to measure two specific things about the universe, Namely how
fast is it expanding now, and just what does it contain? The measured rate of expansion is



known as the Hubble Constant, And it tells you how quickly galaxies are moving apart, based
on their current separation. The separation of nearby galaxies is slower than those further
apart, As there is more expansion of space between the two distant objects. Measuring the
Hubble Constant was a major observational effort of the twentieth century, With astronomers
forming factions around particular techniques and measured values of the constant. The
process was complicated as accurate measurements of galactic distances were required, And
as the universe doesn’t provide us with cosmic rulers, these were notoriously difficult to
measure. For half a century, debate raged over when the Hubble Constant was 50 or 100,
When expressed in cosmologists favoured unit of kilometres per second per megaparsec, But
by the 1990s, the power of the Hubble Space Telescope was brought to bear on the problem,
And astronomers breathed a sigh of relief when the measured value was shown to be 72.
About 235 km a second per million light years. So, with one of the key values determined,
what about the content of the universe? This was an essential ingredient as the presence of
matter and radiation drag on the expansion, And steadily slow down the cosmos, with more
material providing more of a deceleration. As these influences the age of the universe,
astronomers were keen to measure how much stuff there was. Counting starlight was
relatively easy, as you can simply peer through your telescope and see the galaxies, But
astronomers had come to realise that there was more to the universe than the stars you can
see. Observations of the rotations of galaxies, and motions in clusters of galaxies, showed
there was much more, The mass of the universe was actually dominated by unseen dark
matter. As dark matter is difficult to observe, astronomers decided on another path. They
would chart the cosmic expansion as they peered into the distant universe, And by mapping
this expansion, they could determine just how much dark matter is pulling on expansion, By
the 1990s, two teams set out, using the light of exploding stars as beacons, to do just this:
High-z Supernova Search Team and the Supernova Cosmology Project. The observational
challenges were substantial, again requiring accurate distances to make the measurements.
Their focus was supernovae 1a, stars whose explosions appeared to be essentially identical,
Allowing them to calibrate their true brightness and so measure distances, And as the new

(08)- sahnout zpét v ¢ase miliardy let, abychom teoretizovali, jak v§echno vzniklo. A pfesto,
pokud byste méli vefit titulkiim v roce 2022 — to vse, od kvantovych vin az po teorie o
formovani galaxii, mohlo byt zdsadné Spatné. Zahada Jamese Webba Tento piibéh byl
zahajen mocnym rachotem rakety o vanoénim ranu a novym pohledem na vesmir. Sokovani
astronomové, galaxie, které se zdaly byt pfili§ velké, pfili§ dospé€lé, na nas mrkly z prvni
miliardy let vesmiru. Jeden védecky dokument dokonce zacal sviij nazev ,,Panic at the Disks*,
zdiiraznujici Sok, ze se dobfe zformované diskové galaxie objevily v détském vesmiru. Brzy
noviny po celém svété oznamovaly, Ze kosmicky dalekohled Jamese Webba ukoncil
samotnou kosmologii. Bylo celé naSe chapani galaktické formace ohrozeno? Na celém svété
kosmologové skiipali zuby na pozornost médii a vrhli se, aby objasnili, co JWST vidél - co
jeji pozorovani skute¢né znamenala. A abychom tomu porozuméli, budeme se muset ponofit
do naseho soucasného modelu kosmu, protoze se to vSechno scvrkava na jednu kli¢ovou
otdzku — v jakém vesmiru to zijeme? Piibéh za¢ina, jako mnoho védeckych piibéhti, v prvnich
desetiletich dvacatého stoleti. Einstein vymlatil svou obecnou teorii relativity, nasi moderni
teorii gravitace, as dal$imi, jako byli Friedmann a Lemaitre, byly odvozeny rovnice, které
fidily vesmir. Ty ukazaly, ze vesmir by m¢l byt dynamickym mistem, rozpinajicim se a
vyvijejicim se, jak starne. Ve 20. letech 20. stoleti pozorovani HST ukazala, Ze tato



matematika byla pfesnym popisem reality, ze galaxie se od sebe vzdalovaly v dusledku
rozpinani vesmiru, rozbalovani vesmiru, respektive rozbalovani ¢asoprostoru a to néé jen

z jedné syngularity, ale z miliard singularit...které se vynofuji >emergentné< z planckovych
skal, z vakua, které jakoby ,,vie” http://www.hypothesis-of-universe.com/docs/c/c_032.gif a
protoze galaxie musely byt v minulosti blize k sob¢&, musely byt ¢asy, kdy vSechno bylo
pohromadé¢, vesmirné stvofeni. NaSe moderni kosmologie, Velky tfesk, dorazila.
Relativistické kosmologické rovnice vSak neptedpovidaji jediny konkrétni vesmir. Ve
skutec¢nosti, matematicky, existuje nekone¢né mnozstvi moznych vesmirti smichanych v
matematice, takze aby astronomové vyclenili nads§ vesmir, potfebovali zméfit dvé konkrétni
véci 0 vesmiru, totiz jak rychle se nyni rozpina a co vSechno obsahuje (?) Namétena rychlost
expanze je znama jako Hubbleova konstanta pro¢ ma mit H-konstanta Ho = 1/To rozmér
rychlosti 7?7, to mi unika. ..a tiké vam, jak rychle se galaxie vzdaluji, na zdkladé jejich aktulni
separace. Odd¢leni blizkych galaxii je pomalejsi nez téch vzdalengjsich, protoze mezi dvéma
vzdalenymi objekty je vEétsi rozpinani prostoru. Méteni Hubbleovy konstanty bylo hlavnim
pozorovacim Usilim dvacatého stoleti, kdy astronomové vytvofili frakce kolem konkrétnich
technik a namétenych hodnot konstanty. Proces byl komplikovany, protoze byla vyzadovéana
pfesna méteni galaktickych vzdalenosti, a protoZze nam vesmir neposkytuje vesmirné vladce,
bylo notoricky obtizné je mé&fit. Po pil stoleti zufila debata, kdyz byla Hubbleova konstanta
50 nebo 100. Kdyz kosmologové uptednostiiovali jednotky kilometrii za sekundu na
megaparsek, ale v 90. letech 20. stoleti byla na tento problém vyuZzita sila Hubbleova
vesmirného dalekohledu, A astronomové si oddechli, kdyz se ukazalo, Ze namétena hodnota
H je 72. Asi 235 km za sekundu na milion svételnych let. Kdyz je tedy urcena jedna z
klicovych hodnot, co obsah vesmiru? To byla zékladni sloZka, protoze pfitomnost hmoty a
radiace tahaji expanzi a neustale zpomaluji vesmir, pficemz vice materialu poskytuje vetsi
zpomaleni. Vzhledem k tomu, Ze tyto faktory ovliviiuji stafi vesmiru, astronomové chtéli
meéfit, kolik véci tam bylo. Pocitani svétla hvézd bylo relativné snadné, protoze se miizete
jednoduse divat skrz sviij dalekohled a vidét galaxie, ale astronomové si uvédomili, ze ve
vesmiru je vic nez jen hvézdy, které mizete vidét. Pozorovani rotaci galaxii a pohybl v
kupach galaxii ukazala, Ze toho bylo mnohem vic. Hmot€ vesmiru ve skute¢nosti dominovala
neviditelna temna hmota. Ehm, (:- ) ; ® JelikoZ je temna hmota obtiZzné pozorovatelna,
rozhodli se astronomové pro jinou cestu. Zmapovali vesmirnou expanzi, kdyz nahlédli do
vzdaleného vesmiru, a zmapovanim této expanze by mohli urcit, kolik temné hmoty ptitahuje
expanzi. , udélat prave toto: High-z Supernova Search Team a Supernova Cosmology Project.
Pozorovaci problémy byly zna¢né, opét vyzadovaly presné vzdalenosti k provedeni méfeni.
Jejich ohniskem byly supernovy 1a, hvézdy, jejichZ exploze se zdaly byt v podstaté totozné,
coz jim umoznilo kalibrovat jejich skute¢nou jasnost a tak métit vzdalenosti.

(09)- millennium approached, they had their chart of the expansion history of the universe.
But as they stared at the data, the astronomers were confused. They had expected, due to the
presence of matter, that cosmic expansion should have steadily slowed, But whilst this had
been the case in the early universe, in our time it was not. The expansion was accelerating.
And so they were faced with the question of what could be driving the expansion faster and
faster. Looking at the relativistic equations of the cosmos, the culprit could not be matter or
radiation, Something else would have to be added to the universe, a new form of energy
throughout space. And this energy would have properties unlike matter or radiation, making it
push, rather than pull, on expansion. This mysterious substance, not seen previously in


http://www.hypothesis-of-universe.com/docs/c/c_032.gif

observations, was dubbed Dark Energy. It was not only the presence of dark energy that
shocked astronomers - it was also the amount. They found that all matter, luminous and dark,
account for only thirty percent of the cosmic energy budget, With this ubiquitous dark energy
accounting for the other seventy percent. And as atoms in the form of stars, planets and gas
make up about five percent, we truly live in a dark universe. Astronomers had finally isolated
our universe from the myriad of possibilities, the infinity of options. We knew what universe
we lived in. They called this the lambda CDM cosmological model, lambda signifying the
presence of dark energy, Whilst CDM stands for cold dark matter, the material that shapes the
formation and evolution of galaxies, And it was with this they could precisely pinpoint the
moment of creation - a Big Bang 13.8 billion years ago. With the lambda CDM cosmological
model in hand, we can calibrate the universe. Light from distant objects is redshifted due to
the expansion of space, And we can tie this redshift to the age of the universe when the light
began its journey, Indeed, it is this cosmological model that tells us that Webb is seeing
galaxies in the first billion years of the cosmos. And so - do the observations of James Webb
really threaten our cosmological framework? The difficulty is that the mathematical equations
of cosmology only tell us about the large-scale evolution of the universe - not the detailed
flow of dark matter and gas into the first galaxies. To understand the growth of galaxies, we
need to add more to the cosmological equations. Here astronomers face significant challenges,
as the growth of galaxies depends on a wealth of factors. These range from scales of millions
of light years, charting the flow of matter in the large-scale structure, Down to observing
individual galaxies, and witnessing starlight through our telescopes, And we even need to add
the fragmentation of gas clouds and the formation of stars into the mix. Not only these, but the
first stars evolve fast and explode, blasting material and energy into the surroundings, And
this needs to be tracked and traced, all in a swirling environment where massive black holes
may lurk. Astronomers try to capture all of this complexity into a set of mathematical recipes,
And these recipes represent our models of how galaxies form and evolve. And the key is in
the plural - as there is not a single preferred model to explain it all. The physical conditions
and processes of the early universe are in part mysterious and unknown, Astronomers have to
resort to approximations and even guesses in constructing aspects of their models, And it is
the veracity of these models that are being put to the test by James Webb. In the short time
that has passed since the claim of cosmology’s demise, the excitement has died a little.
Astronomers have realised that there is enough slack in their models to account for Webb’s
observations. A tune here and a tweak there, and the galaxies as spied by the telescope are not
that surprising. Astronomers had been led astray by some of the initial assumptions that were
made. Take, for example, something that is known as the stellar initial mass function. This
tells us the mix of stars formed when a giant gas cloud fragments and collapses. Typically,
there will be few massive bright stars, and lots of fainter smaller stars, But what if your stellar
initial mass function is wrong? The initial stellar mass function is something we can measure
and calculate in the local universe, But the assumption that it was similar more than ten billion
years ago is just that, an assumption. We know that at the early times, the universe was
different from today, And so, what if the stellar initial mass function was also different? What
if it were skewed, and resulted in the birth of more luminous stars than expected? Then these
baby galaxies would burn more brightly than expected, And astronomers would estimate that
they are larger than expected. At the moment, not everyone is satisfied, but the feeling is there



(09)- piiblizilo se tisicileti, méli sviij graf historie expanze vesmiru. Ale jak zirali na data,
astronomové byli zmateni. O¢ekavali, ze kvili ptitomnosti hmoty by Se expanze vesmiru
mela neustale zpomalovat, ? Je tou expanzi myslena ,,rychlost rozpindni ? prosotru anebo
,zpomalovani® starnuti vesmiru ?, ¢ili natahovani ¢asového intervalu ? ale zatimco tomu tak
bylo v raném vesmiru, v nasi dob¢ tomu tak nebylo. Expanze se zrychlovala. A tak byli
postaveni pied otazku, co by mohlo byt hnacim motorem rozsitovani stale rychleji. Pokud
expanze po zacatku vzniku vesmiru zpomalovala, co ji zpomalovalo? A pokud po 6ti
miliardach let expanze zrychluje, ¢im jste to zjistili, objevili? Kdyz se podivame na
relativistické rovnice vesmiru, vinikem nemutze byt hmota ani zafeni, do vesmiru by bylo
tieba ptidat néco jiného, nova forma energie v celém vesmiru. A tato energie by méla
vlastnosti na rozdil od hmoty nebo zareni, takze by pii expanzi tlacila, spiSe nez tahala. Tato
zahadna latka, ktera nebyla diive pozorovana, byla nazvana Temné energie. A pokud po 6ti
miliardach let expanze zrychluje, ¢im jste to zjistili, objevili? Astronomy Sokovala nejen
pfitomnost temné energie, ale také jeji mnozstvi. Zjistili, ¢im?, jak? Ze veSkerd hmota,
svetélkujici 1 temnd, tvofi pouze tficet procent rozpoctu kosmické energie, piicemz tato
vSudypfitomna temna energie piedstavuje dalsich sedmdesat procent. K tomuto nazoru se
priklanim. Duvod?, divod mam ten, ze ,.kaZdé kiiveni dimenzi ¢asoprostoru je
hmototvorné*, potazmo stavem energie. A tak na Planckové tirovni mikrosvéta, viiciho
vakua, je tento stav ,,temnou energii. Hustota tohoto vficiho vakua je konstantni. A protoze
atomy ve formé hvézd, planet a plynu tvoii asi pét procent, skute¢né€ Zijeme v temném
vesmiru. Astronomové kone¢né€ izolovali nd§ vesmir od myriady moznosti, nekone¢na
moznosti. Ja taky, tj. moje HDV, ktera umi zdivodnit vznik temné energie. Plazma na
pocatku, po BB, bylo také stavem temné viici energie, Cili kiivého stavu ¢asoprostoru. Veédeli
jsme, v jakém vesmiru Zijeme. Rikali tomu kosmologicky model ACDM, lambda znagici
pfitomnost temné energie, zatimco CDM znamena studenou temnou hmotu, material, ktery
utvari formovani a vyvoj galaxii, a pravé s timto mohla piesné uréit okamzik stvoieni — velky
tiesk pred 13,8 miliardami let. S kosmologickym modelem lambda CDM v ruce miizeme
zkalibrovat vesmir. Svétlo ze vzdalenych objekti je rudé posunuto v disledku expanze
vesmiru, Nikoliv, rudy posuv tu je z dtivodi ,,zaobleni* ¢asoprostoru, zakiiveni dimenzi
casoprostoru, projevi se pootaCenim soustav emitenta a Pozorovatele. V podstaté je to totéz
chovani objektu u STR, vyssi rychlost znamena ,kfiveni dimenzi* ( kiiveni se dostavzje néé
tou rychlosti samotnou, ale zrychlenim z v(1) na v(2) ana v(n) az v=c ... tam uz je
pootoceni 0 90° . A tento rudy posun miizeme spojit s vékem vesmiru, Jist&, protoze kiiveni
dimenzi je stejnou situaci jako STR, tedy dilatace Casu, tedy At/t = ,,gama ¢len®, kdy svétlo
zacalo svou cestu, Ve skutecnosti je to tento kosmologicky model, ktery nam fika, ze Webb
vidi galaxie v prvni miliardé¢ let vesmiru. A tak — skuteéné ohrozuji pozorovani Jamese
Webba nas kosmologicky ramec? PotiZ je v tom, Ze matematické rovnice kosmologie ndm
tikaji pouze o rozsdhlém vyvoji vesmiru — nikoli o podrobném proudéni temné hmoty a plynu
do prvnich galaxii. Matematické rovnice vystavby homogenity a izotropie ,,siti galaxii ja
neznam... Abychom pochopili rist galaxii, musime do kosmologickych rovnic ptidat dalsi.
Astronomové zde ¢eli vyznamnym vyzvam, protoze rust galaxii zavisi na mnoha faktorech.
Ty se pohybuji od métitek miliont svételnych let, mapovani toku hmoty ve velkorozmérové
struktute, aZ po pozorovani jednotlivych galaxii a pozorovani hvézdného svétla
prostfednictvim naSich dalekohledii, a dokonce musime ptidat fragmentaci plynovych mracen
a tvorbu hvézdicky do smési. Nejen tyto, ale i prvni hvézdy se rychle vyvijeji a exploduyi,
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vystteluji material a energii do okoli. A to je tfeba sledovat a vysledovat, to vSe ve vificim



prostiedi, O.K. ; plazma se rozbaluje kde se mohou skryvat masivni ¢erné diry. Astronomové
se snazi zachytit vSechnu tuto slozitost do sady matematickych recepti a tyto recepty
predstavuji naSe modely toho, jak se galaxie formuji a vyvijeji. O.K. A kli¢ je v mnozném
Cisle - protoze neexistuje jediny preferovany model, ktery by to vSechno vysvétlil. Kolik
vysvétli HDV? Nevim...Fyzikalni podminky a procesy raného vesmiru jsou z¢asti zahadné a
neznamé, astronomové se musi pfi konstrukei aspektt svych modelti uchylit k aproximacim a
dokonce k odhadiim a je to vérohodnost téchto modelt, které zkousi James Webb. . V kratké
dobg¢, ktera uplynula od tvrzeni o zaniku kosmologie, vzruseni trochu utichlo. Astronomove si
uvédomili, ze v jejich modelech jakych??? Ja znam jen SM je dostatek vile, aby odpovidala
Webbovym pozorovanim. Nalada sem a uprava tam a galaxie, jak je spatiil dalekohled,
nejsou tak prekvapivé. Astronomové byli svedeni z omylu nékterymi hoﬁvodnimi pfedpoklady{,
jakymi? Prozradte je ! které byly ucinény. Vezméme si naptiklad néco, co je znamé jako
hvézdna pocatecni hmotnostni funkce. To nam tiké smés hvézd, ktera se vytvortila, kdyz se
obfi plynny mrak rozpadl a zhroutil. Typicky bude né€kolik hmotnych jasnych hvézd a spousta
slabsich mensich hvézd, ale co kdyz je vase hvézdna pocateéni hmotnostni funkce chybna?
Co to je?, Pocatecni funkce hvézdné hmotnosti je néco, co mizeme zméfit a vypocitat v
mistnim vesmiru, [ale pfedpoklad, ze to bylo podobné pied vice nez deseti miliardami let, je|
ﬁen pfedpoklad.\ Vime, ze v ranych dobach byl vesmir jiny nez dnes, A tak, co kdyz hvézdna
pocatecni hmotnostni funkce byla také odlisna? Co to je? Co kdyby byl zkresleny a mél za
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nez se ocekavalo, A astronomové by odhadli, Ze jsou vétsi, nez se ocekavalo. Momentalné
nejsou vsichni spokojeni, ale ten pocit tam je.

(10)- is a problem with models of galaxy evolution - The underlying cosmological model,
lambda CDM, appears to be safe. Indeed, if James Webb is telling us anything it’s that the
early universe was more complicated

51:34

than we have so far imagined. And this is precisely what it was designed to do.

(10)- je problém s modely evoluce galaxii - Zakladni kosmologicky model, lambda CDM, se
zda byt bezpecny. Pokud ndm James Webb néco fika, pak to, Ze rany vesmir byl
komplikovanéjsi. Piechod od plazmy a viiciho ¢asoprostoru prvnich minut existence k
,rozbalenému* stavu v éfe 1 miliarda let po tfesku a 13 miliard let po tiesku, to je tézky tikol
jako ,,pfechod* od QM (linearni vyvoj interakci) k OTR (nelinearni), vyvoj fetézca galaxii
plavajicich v gravita¢nim poli...
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nez jsme si doposud piedstavovali. A to je pfesné to, k ¢emu byl navrzen.

JN, +kom 28.11.2023 ... (maly krticek pro lidstvo, velky krok pro m¢)
http://www.hypothesis-of-universe.com/docs/d/d 003.pdf

Jak vyjdou Upravy pohybové rovnice z vychoziho tvaru paraboly u?=2c ... (?)

Kde vzal Lorentz ten svij faktor, tu svou odmocnimu, fika Vavry¢uk na YouTube 11:22h ;
tak se podivejte sem http://www.hypothesis-of-universe.com/docs/f/f_023.pdf a jak se zjisti
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Lorentziv faktor [z rovnoramenného trojihelniku ( podstata tvaru Michelsona-Morleyho
interferometru ) to je zde >

Aaesn wrws

Dalsi ukazka bude tato :

y = — odkudze se ,,zjevila*“ tato odmocnina ?; vzesla z nadherné

upravy rovnoramenneho trojuhelnika ( a to 1 kdyby cely vesmir neexistoval a tedy ani
fyzika, tak by ji Lorentz odvodil z geometrie trojuhelnika rovnoramenného pravouhlého
podle Pythagora ) :
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Poznamka:

Cas a prostor nejsou absolutni, jsou relativni, fika Vavryéuk 12:02h . A #ika : STR je to teorie
zruseni, teorie destrukce prostoru a Casu. A pro me€ osobné, fika Vavrycuk, mé to evokuje
piedstavu, pocit jako kdyZ se podivam na tento sugestivni obraz Salvatora Dalila (
porcelanové hodiny deformované v peci ). Konec citace, ach jo.

Jak zouvalé jsou pocity, 1 vyroky mnoha fyzikl vSude po svété na Einsteinovo spojeni ¢asu a
prostoru do kontinua prostoro¢asu, na vybudovani, pfebudovani absolutniho ¢asu na
relativni pojeti ¢asu, ach jo...s hotkosti pfijimané, s ,,vuni* neudrzovanych zachodkl na
nadrazi... Jo, jo... Jak zoufal¢ jsou to pocity fyzikl k nechapani té ,natizené* relativity
casoprostoru, a pfitom tak jednoduché by pro n¢ bylo pochopit moji HDV, tj. Ze viibec se tu
nejedna o n&jakou ,relativitu®, ale ony dilatace a kontracedle dle STR jsou tu pouze diky
tomu, Ze Casoprostor neni zcela plochy, neni euklidovsky rovny, ale zakiiveny (kuZelosecky),
bud’ diky "gravitaci” vyvolané hmotnym télesem, anebo je kiivost v misté jesté ,,poztistatkem*
ran¢ho stavu s kosmologickym >rozpinanim<, Iépe fikat >rozbalovanim<, kfivosti
globalniho ¢asoprostoru. To se projevi Pozorovateli v klidu, (ve vlastni matematické nekiivé
soustave), ktery pozoruje objekt v pohybu s jeho ,,vlastni soustavou®, jenz zvySuje svou
rychlost vé¢, a jehoz rychlost uz je vysoka, véé se blizi céé, tak ze objekt ,,.kopiruje* kiivost



dimenzi ¢asoprostoru v misté kde leti. Objekt v pohybu (soustava x",y’",z") vlci ,,stojicimu‘
Pozorovateli (soustava X, y, z) pootaci svou vlastni soustavu (x",y",z"). A toto >pootoceni
intervalu< (¢arkovaného) pozoruje, vnima stojici Pozorovatel jakozto n¢jakou ,relativni*
zménu velikosti ,,jednotkového intervalu, (intervalu ¢asového, nebo délkového), pricemz na
objektu se zadna ,,relativita® nekond, zddné prodluzovani nebo zkracovéni jednotkovych
intervall se nekonad.. ., velitel rakety sdm na sob¢ nic nepozoruje, sviij pohyb vnima jako
rovnomérny. Pozorovatel "doma" dostavé informace (svétlem, fotonem) z objektu tak, ze
svétlo opousti soustavu x’,y’,z" v trajektorii pootocené vii€i soustavé Pozorovatele x, y, z, v
klidu a tim padem ,,jeden metr necarkovany* je dlouhy jako ,.tfi metry ¢arkované®; u ¢asu pak
,tf1 sekundy necarkované* jsou dlouhé jako ,,jedna sekunda ¢arkovana® (¢ili velitel na raketé
starne ,,pomaleji, jemu utece jen jedna sekunda, dvojceti na Zemi tii sekundy). No...A
dilatace, respektive kontrakce jsou na svéte, a fika se jim ,relativita®.



