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(01)- [Music] a great orbiting telescope floats serenely in the black collecting light from the
heavens above it adjusts its field of view slightly turning away from the nearby stars and peers
deeper into the darker reaches of the night sky beneath it the planet turns its white clouds
swirling serenely in the faint stellar glow and positioned as it is above the turbulent
atmosphere this telescope has an unrivalled view of the cosmos closest just a few light years
away are individual stars unique suns just like the one now hiding out of sight behind the
planet they cluster thickest in a wide bright band that cuts the blackness in two this is the
galactic plane looking along it is to look to the center of the galaxy some 100 000 light years
away and the galaxy is an immense flattened spiral home to 400 billion suns but the little
telescope turns its gaze away from this blinding light looking up above the galactic plain the
stars are more sparsely scattered but the sky is lit instead by dim multi-coloured smears each
is a galaxy in its own right containing billions of stars that burn just as brightly as those
nearby but whose intensity is masked by sheer distance mapping the positions of these diverse
galaxies the orbiting telescope sees a few dozen cluster loosely together in a local group
deeper into the blackness even dimmer smudges hint at more distant galactic clusters with
enough time the telescope can map these too finding that they cling together in even vaster
superclusters several hundred million light years across and bordered by gaping black voids
where no galaxies are to be found at all and at the very edge of its magnified site the
instrument glimpses the very edge of the observable universe 45 billion light years away thus
the structure of the universe is revealed in the simple curved mirror of an orbiting telescope
but this instrument does not orbit the earth it is a machine of another world orbiting an alien
planet that itself orbits an alien sun the bright streak of the galactic plane is not that of the
milky way and the nearby galaxies are also foreign and unfamiliar our home planet is
somewhere else in that extraterrestrial instrument sites although it would be almost impossible
to pinpoint there are no landmarks in the large-scale structwherever you happen to be looking
from it has broadly the same temperature and the same lumpy structure of dense
superclustered galaxies and hollow voids looked at from an omnipotent external point of view
where entire galactic clusters are reduced to mere points of light the cosmos is remarkably
uniform but how did this come to be how could such distant parts of the universe separated by
tens of billions of light years be so similar places so distant that they could never ever have
had any contact it is a mystery that has plagued our accepted cosmological histories since they
were written a gaping hole in our understanding is our story of the origin of the universe
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incomplete or is this evidence of uniformity merely a freak occurrence a bizarre coincidence
localized to our view of the infinite cosmos to truly investigate this mystery cosmological
detectives must take an explosive journey right back to the very beginning we must probe
improbable connections between the minuscule quantum world and the gigantic realm of
superclusters and open our minds to the even wider even weirder possibility of a nested
multiverse hiding within our very own cosmos we must ask what put the bang into the big
bang or if the bang should even be there at all [Music] about 13.8 billion years ago the
universe began we don't know for sure how it happened what it looked like or how it behaved
during its very first moments but all of the evidence we have suggests that at the beginning it
was very very small and very very hot calculations by the physicist and priest george lemaitre
in the 1920s revealed that we live in an expanding universe which logically must have begun
much smaller than it is today subsequent observations have bolstered his mathematical
viewpoint the light from distant galaxies appears more red than it should do as if the
wavelengths themselves

(01)- [Hudba] Skvely obihajici dalekohled klidn¢ plave v ¢erné shiral svétlo z nebes nad nim
upravuje své zorné pole tak, ze se mirné odvraci od nedalekych hvézd a diva se hloubgji do
temnéjsich oblasti no¢ni oblohy pod nim planeta otaci své bilé mraky klidné vifici ve slabé
hvézdné zati a umistény nad turbulentni atmosférou mé tento dalekohled bezkonkuren¢ni
pohled na vesmir nejblize jen par svételnych let daleko, jsou jednotlivé hvézdy jedinecné
slunce stejné jako ten, ktery se nyni skryvd mimo dohled za planetou shluk nejsilngjsi v
Sirokém jasném pasmu, ktery snizuje temnotu na dvé ¢asti. To je galakticka rovina, ktera se
diva podél ni, je podivat se do stredu galaxie asi 100 000 svételnych let daleko a galaxie je
nesmirn¢ zplostéla spirdla domovem 400 miliard slunci, ale maly dalekohled odvraci sviij
pohled od tohoto oslepujiciho svétla divajiciho se nahoru nad galaktickou plan hvézdy jsou
rozptyleny rozptylengji, ale obloha je misto toho osvétlena tlumenym multi-barevné natéry,
kazda z nich je galaxie sama o sob& obsahujici miliardy hvézd, které hoti stejné jasné jako ty
v okoli, ale jejichz intenzita je maskovana pouhou vzdalenosti mapujici polohy téchto
raznorodych galaxii, obihajici dalekohled vidi nékolik desitek hvézdokup volné v sobé mistni
skupina hloubégji do temnoty, dokonce i slabsi $mouhy naznacuji vzdalengjsi galaktické
shluky s dostate¢nym ¢asem, takze je mtze dalekohled zmapovat a zjistit, Ze se drzi spolu v
jeste vétsich superklastrech nékolik stovek miliona svételnych let napii¢ a ohranicené zejicimi
Cernymi prazdnotami, kde nejsou zadné galaxie k nalezeni viibec a na samém okraji svého
zvétSeného mista zahlédne pristroj samotny okraj pozorovatelného vesmiru vzdaleného 45
miliard svételnych let, 1,347 . 10%® m takze struktura vesmiru je odhalena v jednoduchém
zaktiveném zrcadle obihajiciho dalekohledu, ale tento pfistroj ano ne obihat kolem Zemg, je
to stroj jiného svéta obihajici kolem mimozemskeé planety, ktera sama obiha kolem
mimozemského slunce jasna pruh galaktické roviny neni mlé¢nou dradhou a blizké galaxie
jsou také cizi a neznamé, nase domovska planeta je nékde jinde v téchto mimozemskych
néstrojich, ackoli by bylo téméf nemozné uréit, Ze ve velkém méfitku nejsou zadné orientacni
body ndhodou se divate z toho, Ze ma zhruba stejnou teplotu a stejnou hrudkovitou strukturu
hustych nadkupenych galaxii a dutych dutin, na které se diva ze vSemocného vnéjsiho
pohledu, kde jsou celé galaktické shluky redukovany na pouhé svételné body, vesmir je
pozoruhodné jednotny, ale jak se to stalo, jak mohou byt takove vzdalené ¢asti vesmiru
oddglené desitkami miliard svételnych let tak podobnymi misty tak vzdalenymi, ze nikdy
nemohly mit zadny kontakt, je zahadou, ktera trapi nasSe pfijaté kosmologické historie, protoze
byla napsana zejici dira v naSem chapani je nas ptibéh o vzniku vesmiru neuplny nebo je to
dukaz un je-li obycejnost pouze podivin, bizarni nahoda lokalizovana do naseho pohledu na
nekonec¢ny vesmir, aby skute¢né prozkoumala tuto zahadu, kosmologicti detektivové se musi



vydat vybusnou cestou hned na samy zacatek, musime zkoumat nepravdépodobné souvislosti
mezi nepatrnym kvantovym svétem a gigantickou #isi superklastra a oteviit nasi mysl jesté
Sirsi a jesté podivnéjsi moznosti vnofeného multivesmiru skryvajiciho se v naSem vlastnim
vesmiru, musime se zeptat, co dalo tiesk do velkeho tresku, nebo zda by tam ten tiesk vibec
mél byt [Hudba] asi pred 13,8 miliardami let 4.49 .10%" sec. vesmir zacal, nevime jistg, jak se
to stalo, jak to vypadalo nebo jak se chovalo béhem prvnich okamzikd, ale v§echny dukazy,
které mame, naznacuji, Ze na zac¢atku to byly velmi malé a velmi horké vypocty fyzik a knéz
George Lemaitre ve 20. letech 20. stoleti odhalil, Ze Zijeme v rozpinajicim se vesmiru, ktery
logicky musel za¢it mnohem mensi, neZ je tomu dnes. Pozorovani uentu posilily jeho
matematicky pohled, svétlo ze vzdalenych galaxii se jevi ¢ervenéjsi, nez by mélo, jako by
samotneé vinové délky

(02)- have been stretched the further those galaxies are the more red they appear so the faster
they are receding such a pattern could only arise if the entire cosmos were expanding and had
been since the beginning of time thanks to the finite speed of light those distant far reaches of
the observable universe are also gaping windows into the distant past and they too bear the
marks of a smaller hotter beginning based on this startling agreement of mathematical theory
and highly precise observations the so-called big bang has become the most widely accepted
theory for the origin of our universe but there is a problem there are many features of our
modern universe that don't fit with a simplistic expanding big bang origin story not least an
infinitely small infinitely dense and infinitely hot beginning violating all known laws of
physics but there is more there are features of the cosmos today that are very hard to explain if
the universe had simply been expanding at a steady rate all this time thorns in the side of the
big bang theory that threaten to bring it all crashing back down the first is known as the
horizon problem an alien observer looking at the universe from tens of billions of light years
away would see a cosmos almost indistinguishable from our own in particular the background
radiation which raises the average temperature of space to a few degrees above absolute zero
wherever in the observable universe one happens to observe it the chances of this being the
case under a simplistic big bang regime are vanishingly small the only way that the
temperature of the cosmos can be so homogenized is if all parts of that cosmos were in
contact long enough for them to reach equilibrium a cold room with a single heat source in
one corner will eventually reach an equilibrium temperature as the thermal energy is
distributed evenly throughout the space but expanding space time does not allow for
homogenization on such large scales energy can only be exchanged at the speed of light and
there has not been enough time since the beginning of the universe for equilibrium to be
reached there is no way that opposite sides of the universe can trade energy because they are
beyond one another's visible horizon they are not as scientists say in causal contact running
the cosmological expansion backwards we find that parts of the night sky just one degree
apart would have been beyond each other's reach at the time the background radiation was
baked into the universe how then did the universe get to be so homogenous such an
observation seems to require that the cosmological beginnings were finely tuned with
remarkable homogeneity from the very start yet the laws of physics and of statistics suggest
that such fine-tuning is vanishingly unlikely a second puzzling phenomenon seems to require
this unlikely fine-tuning too known as the flatness problem it is concerned with the intangible
curvature of space-time the fabric of space as einstein defined it in his theories of general
relativity is distorted by massive objects but if concentrations of mass are responsible for
curving space-time then all of the mass in the universe must curve space-time as well
depending on the density of the universe as a whole the shape of that curvature and the long-
term evolution of the cosmos varies considerably if it is high then the cosmological mass



creates a spherical space-time and the gravitational attraction between all the matter in the
universe will eventually slow down expansion and reverse it if the density of the universe is
low space will have an open hyperbolic shape and the gravity between matter will not be
enough to stop it expanding forever and between these two alternatives there is a third
possibility a flat space-time with just the right density for expansion to slow to a stop only
after infinite time this flat universe is a precarious balance between a cosmos that is too dense
and one that is not dense enough both of which are much more likely outcomes than the knife
edge intermediate and yet when astronomers measure the density of the observable universe
they find out that this most unlikely of outcomes is in fact our reality to remarkably high
precision our modern universe appears to be utterly invariably flat there is no reason why it
should be so any toss of the cosmos creating coin is almost infinitely more likely to produc

(02)- ¢im dal se tyto galaxie objevuji, tim ¢ervenéjsi se objevuji, takze ¢im rychleji ustupuji,
takovy vzorec by mohl vzniknout pouze v ptipadé, Ze by se cely vesmir rozpinal a byl od
pocatku véka diky konecéné rychlosti svétla v téchto vzdalenych vzdalenych oblastech
pozorovatelného vesmiru jsou také zejicimi okny do vzdalené minulosti a také nesou zndmky
mensiho horkého zacatku na zakladé této prekvapivé dohody matematické teorie Bubbleova
rovnice nenf teorie a vysoce presnych pozorovani, tzv. velky tiesk se stal
nejrozsifenéjsi teorii pro ptivod naseho vesmiru, ale existuje problém, existuje mnoho ryst
na$eho moderniho vesmiru, které se nehodi ke zjednodusujicimu rozsitujicimu rozbalujiciho
se piibehu o vzniku velkého tresku, v neposledni fadé nekonec¢né maly nekonec¢né husty a
nekonec¢né horky zacatek porusujici vsechny znamé zakony fyziky, ale existuje vice dnes
existuji rysy kosmu, které je velmi tézké vysvétlit, pokud by se vesmir jednoduse rozpinal
stabilnim tempem A tady je vhodné fici sviij nazor : ano, tempo plynuti ¢asu ( tady na Zemi
a nejen tady ) po celou historii trvani vesmiru nemuselo byt stejné. Mimo to viibec nevime jak
velké tempo plynuti nyni a tu mame...; uz proto, ze prof. Kulhanek fekl, ze tempo plynuti
¢asu je na Zemi nejrychlejsi a vSude jinde kam se koukneme je tempo plynuti pomalejsi,
respektive je pomalejsi na objektech, které se od nas vzdaluji vyssi a vyssi rychlosti . Cituji
Kulhdnka doslovné : ,,Casovy interval 1o =t mezi dvéma udalostmi je
nejkratSi ve vlastni soustavé VSude jinde se zda, Zze doba ubéhla mezi

poCatkem a koncem 1 =ty tohoto dé€je je delSi.” Tedy : 74dn4 pozorovani ani
zaddné zdkony mam nefikaji spravnou nezpochybnitelnou skutecnost ,,jak velké tempo plynuti
casu“ zde mame nyni, a jaka tempa plynuti byla v minulosti a jak se ménila pokud se ménila.
A dokonce nikdo a nic nam nefika zda plyne ¢as v celém vesmiru stejnym tempem a to v
navrzenym ,,stop-stavu a...a pak v jiném stop-stavu a pak ve stopstavu napt. v blizkosti
reliktniho zafeni. Atd. O Case nevime vibec nic....jakoby Existen¢no bylo : artefakt =
kompletni Vesmir a vedle ngj tj. u ného cosi co je ¢as. Neni to tak. Jatrny v teorii velkého
tiesku, které hrozi, Ze se to vSechno zhrouti, prvni je znamé jako problém obzoru, kdy by
mimozemsky pozorovatel, ktery by se dival na vesmir z desitek miliard svételnych let, vidél
vesmir téméf k nerozeznani od naSeho vlastni zejména zafeni pozadi, které zvysuje
pramérnou teplotu prostoru o nékolik stuprnit nad absolutni nulu, at’ uz je pozorovatelny
kdekoli ve pozorovatelném vesmiru, je pravdépodobné, ze v zjednodusujicim rezimu velkého
tiesku je to pravdépodobné, jediny zpusob, jak teplota vesmiru muze byt tak
homogenizovan4, je-li v§echny casti tohoto vesmiru v kontaktu dostate¢né dlouho na to, aby
dosahly rovnovahy, studend mistnost s jedinym zdrojem tepla v jednom rohu nakonec
dosahne rovnovazné teploty, protoze tepelna energie je distribuovana rovnomérné v celém
prostoru, ale rozsitovani-rozpinani ( rozbalovavani ) ¢asoprostoru neumoznuje homogenizaci
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na tak velkych métitcich, energie mtize byt vyménovana pouze rychlosti svétla a od zacatku




vesmiru nebylo dost ¢asu na dosaZeni rovnovahy, pokud cas plynul po celou existenci
Vesmiru stejnym tempem . A mimoto : rozbalovavani Vesmiru je trochu jind véc nez
rozbalovavani samotného ¢asoprostoru a jesté navic zda ,,Vesmir s hmotou* + ¢asoprostor
mezi galaxiemi kiivy* zda tyto dva stavy neplavou jesté ve ,.tretim stavu tj. v Casoprostorové
miizce-siti, ktera je euklidovsky plocha. ( protoze lokalni kfivy stav ¢p kolem hvezdy je podle
OTR zakiiveny a tedy jakozto cela lokalita mize ,,plavat™ v zdkladni mfiZce ¢p nekiivého )
neexistuje zptisob, jak by protilehlé strany vesmiru mohly obchodovat s energii, protoze jsou
za viditelnym horizontem toho druhého, nejsou tak, jak tikaji védci v kauzélnim kontaktu
spusténim kosmologické expanze dozadu zjistime, ze ¢asti no¢ni oblohy vzdalené jen jeden
stupeni by byly v dobé¢, kdy se do vesmiru zapalilo z&ieni pozadi, mimo dosah ostatnich, jak se
pak vesmir stal tak homogennim, jak se zda, a) pozorovani vyzaduji, aby byly kosmologické
poc¢atky od samého zac¢atku jemné vyladény s pozoruhodnou homogenitou, piesto zakony
fyziky a statistiky naznacuji, Ze takové doladéni je miziveé nepravdépodobné, zda se, b) ze
druhy zahadny jev vyzaduje toto nepravdépodobné jemné doladéni, p#ili§ znamé jako
problém plochosti jde o nehmotné zaktiveni ¢asoprostoru, strukturu prostoru, jak ji definoval
Einstein ve svych teoriich f obecna relativita je zkreslena masivnimi objekty, ale pokud jsou
za zakiiveni ¢asoprostoru odpovédné koncentrace hmoty, pak musi veskera hmota ve vesmiru
zaktivit také casoprostor v zavislosti na hustoté vesmiru jako celku tvaru zaktiveni a
dlouhodoby vyvoj kosmu se zna¢né 1isi, pokud je vysoky, pak kosmologicka hmota vytvaii
sféricky ¢asoprostor a gravitaéni ptitazlivost mezi vesSkerou hmotou ve vesmiru nakonec
zpomali expanzi a zvrati ji, pokud hustota vesmiru je nizka prostor bude mit otevieny
hyperbolicky tvar a gravitace mezi hmotou nebude stacit k tomu, aby se zastavil jeho
rozpinani navzdy a mezi témito dvéma alternativami existuje tieti moznost parabolické
rozpinani — rozbalovavani plochy ¢asoprostor se spravnou hustotou pro expanzi zpomalit na
zastaveni az po nekone¢ném case je tento plochy vesmir nejista rovnovaha mezi piilis hustym
kosmem a nedostatecné hustym kosmem, oba jsou mnohem pravdépodobnéjsi Véiim na toto
parabolické rozbalovavani tj. na stile pomalejsi a pomalej$i zpomalovani rozbalovani Pfichazi
nez hrana noze meziproduktem, a ptesto kdyz astronomové zméti hustotu pozorovatelného
vesmiru, zjisti, Ze tento nejnepravdépodobnéjsi vysledek je ve skute¢nosti nasi realitou s
pozoruhodné vysokou piesnosti, na§ moderni vesmir se jevi jako naprosto trvale skoro
plochy, O.K. s parabolickou kfivosti, ktera se stale ,,rozbaluje* neni divod, pro¢ by by mélo
byt, takze jakékoli losovani kosmu vytvaiejici mince je témér nekonec¢né vétsi
pravdépodobnost, Ze vyprodukuje

(03)- one of the other alternatives but in hours the coin appears to have landed on its edge
was there something special about the universe's origins that set the stage for such precise
balance or are our origin stories fundamentally incorrect and one further conundrum needles
the big bang theory of universal expansion despite extensive searches on a variety of scales
there appear to be no monopoles at all in the observable cosmos a monopole is hypothesized
to be just half of a traditional magnet an isolated origin or ending of magnetic field lines
without a corresponding partner elsewhere in space we are well accustomed to dipole magnets
with north and south poles and a magnetic field that flows between them they are most simply
represented by schoolroom bar magnets wherever we look there is never just a north or south
sitting alone this is a problem because there is no fundamental reason why there shouldn't be
any monopoles not only that but our current understanding of the universe's earliest moments
suggests that the cosmos should be in fact flooded by them but in reality we find none at all
together the horizon problem the flatness problem and the lack of monopoles in the modern
universe combine to cool the entire big bang theory into question how did the universe end up
so homogenous when it was too large for temperatures to equilibrate how did the density of



matter come to be resting on the near impossible knife edge that renders space-time flat and
finally what happened to all the monopoles these are damning testaments in the case against
the big bang and ever since the evidence was discovered cosmologists have scrambled to find
an alibi some explanation that could yet save the big bang history from its demise in a small
low house in west menlo park at the south of san francisco bay Alan Guth worked late into the
night the californian breeze stirred the pages on guth's desk uncovering sheet after sheet filled
with fine spidery writing of equations overwritten with annotations and overwritten again
with wild thoughts and speculation guth was a smart man but he reflected he was born at the
wrong time part of the baby boomer generation he found himself among fierce competition
for academic work at every turn in any other time his dedication and insight into particle
physics would have almost automatically earned him tenure at his pick of ivy league
institutions and yet here he was in yet another temporary post working late in an increasingly
desperate effort to get ahead this time guth's work had brought him to the stanford linear
accelerator for a year to investigate the hypothesized grand unification of forces at the
beginning of the universe and the mystery of the missing monopoles his calculations were
nonsensical to all but the most involved particle physicist but that night he found himself in a
flow that seemed to lay out the mysteries of the universe for him to understand in an entirely
new way as the breeze curled the corners of his workings he was struck with a spectacular
realization a solution that seemed to demolish all objections to the big bang itself the missing
monopoles the horizon problem the flatness problem all solved if he was right then this was
an elegant cosmological thesis to rival that of the metra and guth would never have to worry
about finding work again but guth's late night revelation was far from the first attempt to
smooth the rough edges of the big bang theory back in the early 1930s father of the theory
georges le metre had put forward a suggestion himself by now known as the famous belgian
scientist and a leader in cosmological physics his remarkable observations on the beginning of
the universe had made him a scientific celebrity but lemaitre did not rest on his laurels despite
being praised by the catholic church for his apparent demonstration of a beginning lemaitre
himself did not see it as such the universe was like a phoenix born living growing old and
diminishing in flames only to birth a brand new entity from the ashes the metra's phoenix
universe and its various incarnations as a cyclic cosmology a big bounce would help to
resolve some of the inconsistencies in the big bang story by repeatedly living and dying
cycling between expansion contraction and expansion again there is ample opportunity for the
universe to reach thermal equilibrium so that today after how many rebirths space itself
appears utterly homogenous the horizon problem solved only this theory raises even more
questions had our universe really

(03)- ¢im dal se tyto galaxie objevuji, tym cervenéjsi se objevuji, takze ¢im dal rychleji
ustupuji, takovy vzorec by mohl vzniknout pouze v piipadg, ze by se cely vesmir rozpinal a
byl od pocatku veéki diky kone¢né rychlosti svétla v téchto vzdalenych vzdalenych oblastech
pozorovatelného vesmiru jsou také zejicimi okny do vzdalené minulosti a nesouvisejici
znamky mensiho horkého zacatku na zakladé teto piekvapivé dohody matematické teorie a
vysoke piesnych pozorovani, tzv. velky tiesk se stal nejrozsitenéjsimi teoriemi pro pavod
naseho vesmiru, ale existuje problém, existuje mnoho rysi naseho moderniho vesmiru, které
se nehodi ke zjednoduseni rozsifujicimu se ptibéhu o vzniku velkého tresku, v neposledni
podobé nekonec¢né malé nekonecné husty a nekoneéné horky zacatek porusujici vsechny
zndmé zékony fyziky, ale existuje vice dnes existuje rysy kosmu, které je velmi tézke
vysvétlit, Ja podal v ramci své HDV svou vizi o divodu vzniku Ttesku = nahlého skoku ze
stavu plochého 3+3D c¢asoprostoru do opa¢ného extrému tj. nesmirn¢ kiivého stavu 3+3D ¢p
ovSem stavu ,,lokalnim* tj. ta lokalita je ( plave ) v tom piedTteskovém stavu plochého ¢p. A



poTteskova lokalita = nad§ Vesmir se za¢ne ,,rozbalovéavat® ( globalni stav ¢p ) a soub&zné

S tim 1 ,,sbalovavat® ( lokalni konkrece, geony, vinobalicky z dimenzi ¢p a které spolu se
modeluji — propojuji do atomi molekul, slouéenin, a konglomeruji se do hvézdy a galaxii )
tedy : ¢p po tiesku se i sbaluje ( do geont — elementti hmoty a hvézd ) , i rozbaluje do
mensich a mensich plochosti dimenzi v mezigalaktickém VELKOSKALOVEM prostoru. Ve
velkoSkalovém prostoru zlistava nejvice rozbalené ¢p v podobé gravitace a v mikrosvété na
planckovych velikostech se stale rodi ,,péna vakua“ a v ni nové ,,temna energie* a virtualni
pary ¢astic pokud by se vesmir rozsifil stabilnim tempem. J& trny v teorii velkého tresku,
které hrozi, ze to vSechno zhrouti, prvni zndmy jako problém obzoru, kdy mimozemsky
pozorovatel, ktery by se dival na vesmir z desitek miliard svételnych let, vidél vesmir téméi k
nerozeznani od naseho vlastniho pozorovani zejmena zafeni pozadi, které zvysSuje pramérnou
teplotu prostoru o nékolik stupiiti nad absolutni nulu, at’ uz je pozorovatelny kdekoli ve
pozorovatelném vesmiru, je pravdépodobné, Ze v zjednodusujicim rezimu velkého tresku je to
pravdépodobné, jediny zpasob, jak teplota vesmiru muze byt tak homogenizovana, je-li
vSechny ¢asti tohoto vesmiru v kontaktu s tim, Ze bude trvat dlouho na to, aby dosahly
rovnovahy, studovana mistnost s jedinym zdrojem tepla v jednom rohu nakonec doséhne
rovnovazné teploty, protoze tepelna energie je distribuovana rovnomérné v celém prostoru,
ale rozsifujici asoprostor neumoziuje homogenizaci na tak velkd métitka, energie mize byt
vymenéna pouze kdyz svétla a od zacatku vesmiru nebylo dost ¢asu ? ¢as se urcité

ostatnim jeviim !! ; &as spolupracuje s homogenizaci struktur na provedeni
rovnovahy, neexistuje zpusob, jak by protilehlé strany vesmiru fungovaly obchodovat s
energiemi, protoze jsou za viditelnym horizontem toho druhého, nejsou tak, jak fikaji védci v
kauzalnim kontaktu bézicim kosmologickym rozsifenim dozadu zjistime, ze ¢ast no¢ni oblohy
vzdalené jen jeden stupen by byly v dobé¢, kdy se do vesmiru zapalilo zareni pozadi, mimo
dosah ostatnich, jak se pak vesmir stal tak homogennim, jak se zda, pozorovat vzorek , aby
byly kosmologické pocatky od samého zacatku jemné vyladény s pozoruhodnou
homogenitou, piest o zakony fyziky a statistiky naznacuji, ze takové doladéni je mizive
nepravdépodobné, zda se, Ze druhy zahadny jev zahrnuje toto nepravdépodobné jemné
doladéni, ptilis znamy jako problém plochosti ép jde 0 nehmotné zakiiveni ¢asoprostoru,
strukturu prostoru, jak ji definovat einstein ve svych teoriich f obecna relativita je zkreslena
masivnimi objekty, ale pokud jsou za zaktiveni ¢asoprostoru odpovédné koncentrace hmot,
pak musi ve$kera hmota ve vesmiru zaktivena také ¢asoprostor v zavislosti na hustém
vesmiru jako celek tvar zakftiveni a dlouhodoby vyvoj kosmu se zna¢né 1isi, pokud je vysoky,
pak kosmologickd hmota obsahuje sféricky casoprostor a gravita¢ni pfitazlivost mezi vSemi
hmotnymi ve vesmiru nakonec zpomali expanzi a zvrati ji, pokud hustota vesmiru bude nizky
prostor bude mit otevieny hyperbolicky tvar a gravitace mezi hmotou nebude stacit k tomu,
aby se zastavil jeho rozpinani navzdy a mezi dvéma dal$imi alternativami existujici treti
moznost plochy casoprostor se méni hustoto u pro expanzi zpomalit na zastaveni az po
nekonecny cas je tento plochy vesmir nejista rovnovaha mezi ptilis hustym kosmem a
nedostatec¢né hustym kosmem, oba jsou rozdilné pravdépodobné pfichazeji nez hrana noze
meziproduktem, a poté kdyz astronomické zmény hustou pozorovatelneho vesmiru, objevuji,
ze tento nejnepravdépodobnéjsi vysledek je ve skute¢nosti nase realita s pozoruhodnou
vysokou piesnosti, http://www.hypothesis-of-universe.com/docs/g/g_041.pdf ;
http://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf na§ moderni vesmir se jevi jako
naprosto trvale plochy, ano, rozbalenost ¢p v dobé 13,7 ( 14,24 miliard let od Ttesku ) je
vysoka, je to témér euklidovsky plochy ¢p. nenidaved, pro¢ by by mél byt, takze probiha
losovani kosmu vytvarejici mince je téméi nekoneéné vétsi pravdépodobnost, ze vyprodukuje



http://www.hypothesis-of-universe.com/docs/g/g_041.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf

(04)- lived and died countless times before the beginning of time then there would be a
record of it in time itself the arrow of time is driven forward by the inevitable increase in
entropy in increasing statistical disorder from one moment to the next so if our current
universe was just the latest in a long line of phoenix universes then entropy would have kept
on increasing over all of those hidden lifetimes the disorder of the current universe therefore
would be so high that no structure could possibly assemble and persist the phoenix would live
on but each time it would be born older and older until the life it leads is really no life at all
other solutions have been proposed over the years to try and account for the various
irregularities in the metro's cosmological history in 1969 a professor at the university of
maryland charles misner explored what he called the mix master universe so named after a
popular brand of kitchen mixer his idea was that the early universe went through a chaotic
oscillation and that this random and unpredictable motion like that of dough in a mixer would
inevitably lead to a homogeneous well-mixed cosmos but the mathematics of such a universe
are fiendishly and off-puttingly complex and still the issues of flatness and monopoles are
hard to explain [Music] so it was a decade later that alan guth in a moment of divine late
night inspiration hit upon another much simpler possibility one that promised to solve the
mystery of the missing monopoles but also addressed the wider flatness and horizon problems
in turn what if he supposed in the earliest moments after the big bang the universe had
undergone a period of massive accelerated exponential expansion before slowing down to its
more moderate speed today he saw that such an expansion could happen naturally at the end
of the grand unification epoch as a result of energy transformations as the individual
fundamental forces split from the greater whole so when the universe was just a trillion
trillion trillionth of a second old space would have started to expand exponentially
exponential increases start out modestly but have the capacity to get very large very quickly
one apocryphal tale tells of a ruler wishing to reward the indian inventor of chess and asking
him to name his price for such a wondrous new game the inventor asked for wheat one grain
on the first chessboard square two on the next four on the next then eight sixteen and so on
doubling the amount of wheat for each of the sixty-four squares on the chessboard scoffing at
the apparently meager payment for such a great invention the ruler readily agreed but his
court treasurers soon realised the problem by the time the board was filled there would be
nearly 18 and a half quintillion wheat grains to pay more than 2 000 times modern annual
production and so the exponential expansion of space saw the cosmos get very large very
quickly in around 100 billionth of a second the universe doubled in size around 90 times such
an increase would be equivalent to expanding a single red blood cell 10 microns across to a
gigantic disc the size of our galaxy more than 100 000 light years in diameter in reality though
the early universe started out much smaller than any cell or indeed any atom in our body
various models disagree on the precise dimensions but this massive expansion saw the cosmos
stretch from a speck smaller than a proton to a respectable roughly grapefruit sized universe
this happened faster than the speed of light a technicality that is possible in this case because
relativistic constraints only apply to movements within the cosmos not to the expansion of the
cosmos as a whole alan guth described this explosive period the first real change in the
appearance of the universe as inflation and suddenly with this new inflationary defendant on
the stand things finally started to fall into place for the early universe for one inflation seemed
to solve the problem of the missing monopoles the physics of the grand unification of forces
at the beginning of the universe required that monopoles be created in their droves when the
strong force became distinct this happened in a tiny early universe a mere fraction of a second
old and little more than a plank length across enter inflation and the near instantaneous
expansion of the cosmos including the mysterious monopoles sees them suddenly and
violently separated from one another like chocolate chips embedded in an expanding loaf of
bread today after billions of years of expansion



(04)- zil a zemiel nespocetnekrat pred zacatkem casu, pak by o tom byl zaznam v case
samotném, sip ¢asu je pohanén vpied nevyhnutelnym naristem entropie ve zvySovani
statistické poruchy z jednoho okamziku do druhého, takZe pokud by nas soucasny vesmir byl
jen posledni z dlouhé rady fénixovych vesmiru, pak by entropie stale rostla po vSechny tyto
skryté Zivoty, porucha soucasné¢ho vesmiru by byla tak vysoka, Ze by se Zadna struktura
nemohla shromazdit a pretrvavat, Ja do abstraktniho mysleni autora nevidim az tak dokonale,
ale..., pravé proto, ze se tu vyskytuji takové ,,fantazie* o minulych ¢i soubéznych vesmirech ,
mam K tomu tu svou verzi : Podle zakona o stfidani symetrii s asymetriemi tu b&ézi = vyvijeji
se stavy...stavy Casoprostoru ve fazi plochosti a po skokovém pielomu ve fazi obrovské
kiivosti — ta se pak genezi ,,pomalym stfidanim symetrii s asymstriemitt narovnavaaz
dojde do stadia ,,opotfebované¢ho* Vesmiru tedy narovnaného vesmiru — narovnaného ¢p a
nastabe cyklus opétny : plochy ¢p se ,,blaskovym Svihem* pfeméni na extrémné kiivy...ten
se narovnava a narovnava az se opét dostane do stavu pied skokovou znénou = Tiesk
...opakujici se cykly zmén plochosti a kiivosti doaleluja ... vzdy podle zakona o stfadani
symetrii s asymetriemi aby fénix zil dal, ale pokazdé narodil by se starsi a star$i, dokud
zivot, ktery povede, ve skutecnosti zddny zivot vliibec zadna dalsi feSeni byla navrzena v
prabéhu let, aby se pokusila vysvétlit rizné nesrovnalosti v kosmologickeé historii metra?? v
roce 1969 profesor na univerzit¢ v Marylandu Charles Misner prozkoumal to, co nazval mix
master vesmir tak pojmenovany po populérni zna¢ce kuchyinského mixéru, jeho myslenka
byla, Ze rany vesmir proSel cha oscilaci a Ze tento nahodny a nepiedvidatelny pohyb, jako je
pohyb tésta v mixéru, by nevyhnutelné vedl k homogennimu dobie promichanému kosmu, ale
matematika takového vesmiru je d’abelsky a nepiekonatelné slozita Matematika a realita
fyzikalni + pozorovani se nemaji moc rady, ze ? a stale jsou problémy rovinnosti a monopoli
teézké vysvétlit. [Hudba], takZe o deset let pozdéji zasahl Alan Guth ve chvili bozské pozdni =
inflace a ...a vSichni nadSené vybuchli jasotem... no¢ni inspirace dal$si mnohem jednodussi
moznost, ktera slibila vyfesit zahadu chybéjicich monopold, ale zaroven se zamétila na $irsi
rovinnost a horizontalni problémy co kdyby piedpokladal, Ze v nejranéjsich okamzicich po
velkém tresku vesmir prosel obdobim masivni akcelerované exponencialni expanze roztazeni

dnes zpomali na svou mirngjsi rychlost, vidé€l, ze k takové expanzi muze dojit ptirozené na
konci epochy velkého sjednoceni jako vysledek energetickych transformaci, kdy se jednotlivé
zakladni sily rozdélily od vétsiho celku, takze kdyz byl vesmir jen bilion bilion bilionti sekund
starého prostoru by se zacal exponencialné rozsirovat exponencidlni ptirastky zacinaji
skromng, ale maji schopnost rychle se velmi zvétsit, jeden apokryfni ptibéh vypravi o vladci,
ktery chce odménit indického vynalezce Sachu a pozadat ho, aby pojmenoval svou cenu pro
tak IZasnou novou hru vynalezce pozadal o pSenici jedno zrnko na prvnim ¢tverci Sachovnice
dveé na pristich ¢tyrech na piistich pak osmnacti a tak dale zdvojnasobit mnozstvi pSenice pro
kazdy ze Sedesati Ctyt ¢tverci na Sachovnici vysmivajici se zdanlivé skromna platba za tak
skvely vynalez vladce ochotné souhlasil, ale jeho dvorni pokladnici si brzy uvedomili
problém v dobg, kdy byla deska zaplnéna, bylo by témét 18 a pul kvintilionového pSeni¢ného
zrna na zaplaceni vice nez 2 000krat moderni ro¢ni produkce diky exponencialni expanzi
vesmiru se vesmir velmi rychle zvétsil velmi rychle za 100 miliardtiny sekundy, vesmir se
zdvojnasobil piiblizné 90krat s narust by se rovnal rozsieni jedne cervené krvinky o velikosti
10 mikront na giganticky disk o velikosti nasi galaxie o pruméru vice nez 100 000 svételnych
let ve skutec¢nosti, i kdyZ rany vesmir za¢inal mnohem mensi nez jakakoli burika nebo
jakykoli atom v nasem téle se rizné modely neshoduji na piesnych rozmérech, ale tato
masivni expanze vedla k tomu, Ze se vesmir tahl od skvrny mensi nez proton k uctyhodnému



vesmiru o velikosti zhruba grapefruitu. omezeni se vztahuji pouze na pohyby v kosmu, nikoli
na rozpinani vesmiru jako celek alan guth popsal toto vybusné obdobi jako prvni skute¢nou
zménu ve vzhledu vesmiru jako inflaci a najednou s timto novym inflacnim obzalovanym na
stojanu véci konecéné zacaly pad do raného vesmiru pro jednu inflaci vypadal, ze vytesi
problém chybg¢jicich monopoli fyziky velkého sjednoceni sil na zac¢atku vesmiru vyzadovalo,
aby monopoly byly vytvoreny v jejich houfech, kdyz se silna sila stala zietelnou, k tomu
doslo v malém ¢asném vesmiru pouhy zlomek sekundy stary a malo vétsi nez délka prkna
napii¢ inflaci a téméf okamzita expanze vesmiru, véetné tajemnych monopold, je vidi néhle a
nasiln¢ oddélené od sebe jako ¢okoladové lupinky vloZzené do rozsitujiciho se bochniku
chleba dnes po miliardéach let expanze no comment

(05)- following that initial burst space has become so large and the monopoles so far
separated that we don't see them simply because there are none within our observational reach
in a similar way this spectacularly rapid inflation helps to address the horizon problem and the
flatness problem in all likelihood there were massive differences in temperature of the post
big bang universe but just as inflation distributed the chocolate chip monopoles of the
universe so it expanded all other elements within it too the temperature differences of that
early nano cosmos were near instantaneously flung apart but we don't see these stranded
variations our observable slice of the cosmos is only part of the greater more inhomogeneous
whole the limits of the speed of light permit us only to see one small patch of the pre-
inflationary universe that was in thermal equilibrium with itself how similar or different it is
to the rest beyond our horizon we cannot tell indeed one study in 2011 calculated the true size
of the universe as being 250 times the size of our observable section that is seven trillion light
years across and this limited view of the vast cosmos also offers the solution to the flatness
problem it is vanishingly unlikely that our cosmos has the precise critical density of matter
within it to render space-time flat but with inflation in the mix it does not need to the universe
is flat as far as we can see but we are only seeing a small inflated section of the greater hole
thanks to inflation our local area was made so big so quickly that all we see is flat plains as far
as the light speed horizon take a ball and scale it up to the size of the earth and even though
you know the overall structure is curved your view from the surface will always be flat so
with a stroke the introduction of inflation into the earliest moments of the cosmos seems to
destroy any case against the big bang from a single vantage point much of the structure of the
minute early universe is simply stretched out of existence all temperature variations exotic
particles and the very geometry of space itself disappear and when inflation is finally
exhausted a decillionth of a second later a disembodied observer would be left stranded in a
cold empty space that it seemed so full mere moments before just a few meters away from the
south pole the stilted scott arminson station is illuminated by starlight alone just a few weeks
into the six-month long antarctic night the temperature has already dropped to less than minus
50 degrees celsius and the wind howls around the curved building from outside the station
looks abandoned but a faint mechanical were from the gigantic telescope dish gives away just
the smallest sign of life and inside the heavily insulated control room only warm compared to
the frigid night outside a small team of scientists huddle in coats they are among just a few
dozen who have elected to stay through the months of this endlessly dark polar winter
antarctic summers see the south pole home to more than 200 but few would choose to brave
the icy dark isolation of this eternal night but at nearly 3 000 metres above sea level cold and
dry air above the high antarctic plateau allows the microwave telescope they control to scan
the deepest reaches of the cosmos with unrivaled precision precise enough they hope to find
an imprint of inflation itself embedded in the radiation that permeates all of space as they pull
their coats tighter about them looking ahead to five more months of this darkness they wonder



what they will find because inflation for all its problem-solving power is still yet to be proven
unequivocally it has enjoyed widespread press and acceptance by the scientific community
being heralded as the first moment that truly unites the small and large scales of particle
physics and cosmology but it does more than that it helps to explain how the very large scale
structures of the universe came about in the first place from the smallest possible seeds all of
the stuff we see out there in space ultimately results from an imbalance of matter versus
antimatter mass versus vacuum positive versus negative energy while the large scale
temperature of the cosmos may be homogeneous the distribution of stuff within it certainly is
not huge galactic superclusters are bordered by yawning voids containing nothing at all on the
scale we experience it our universe is one of contrast but the origin of that contrast is not clear
how did all this variety spontaneously arise from practically

(05)- po tomto pocate¢nim vybuchu se prostor stal tak velkym a monopoly se tak odd¢lily, ze
je nevidime jednoduse proto, Ze v naS§em pozorovacim dosahu nejsou podobné, takze tato
mimotadné rychla inflace poméha fesit problém obzoru a problém plochosti v s nejvétsi
pravdépodobnosti existovaly obrovské rozdily v teplotach vesmiru po velkém tresku, ale
stejné jako inflace distribuovala monopoly ¢okoladdovych ¢ipu ve vesmiru, takze také rozsitilo
v§echny ostatni prvky v ném, teplotni rozdily tohoto raného nano kosmu byly téméi okamzité
od sebe vzdaleny, ale my nevidite tyto splétané variace, nas pozorovatelny platek vesmiru je
pouze casti vétsiho nehomogenngjsiho celku, limity rychlosti svétla nam umoznuji vidét
pouze jednu malou skvrnu piedinflaéniho vesmiru, kteréd byla v tepelné rovnovaze sama se
sebou jak podobné nebo odlisné je to se zbytkem za nasim horizontem, nemuzeme fici, Ze
jedna studie v roce 2011 skute¢né vypocitala tru Velikost vesmiru je 250krat vétsi nez
velikost naSeho pozorovatelného tseku, ktery je napii¢ sedmi biliony svételnych let, a tento
omezeny pohled na obrovsky vesmir také nabizi feSeni problému plochosti. Je téméf
nemozné, aby nas vesmir mél piesnou kritickou hustotu. hmoty v ném, aby se ¢asoprostor stal
plochym, ale s inflaci ve smési, kterou vesmir nepotiebuje, je plochy, pokud vidime, ale
vidime jen malou nafouknutou ¢ast vétsi diry diky inflaci nasi mistni oblasti byla tak velka tak
rychle, ze vidime jen ploché plang, pokud jde o horizont rychlosti svétla, vezmeéte kouli a
zvétsete ji na velikost Zemé, a piestoze vite, Ze je celkova struktura zakfivend, vas pohled z
povrchu bude vzdy byt plochy, takze s tderem se zda, Ze zavedeni inflace do nejranéjSich
okamzik kosmu zni¢i jakykoli ptipad proti velkému tiesku z jediného vyhodného bodu,
vétSina struktury minutového raného vesmiru je prosté sv vyprchaly z existence vSechny
teplotni variace, exotické ¢astice a samotna geometrie prostoru sama zmizi, a kdyz je inflace
konec¢né vycerpana, o jednu sekundu pozdéji by beztélesny pozorovatel ztstal uvéznén v
chladném prazdném prostoru, ze to vypadalo tak plné pouhé okamziky pied pouhym par
metru od jizniho pdlu je na chuidach zastieSena stanice Scotta Arminsona osvétlena samotnym
svétlem hvézd jen nékolik tydnt do Sestimési¢ni antarktické noci, teplota jiz klesla na méné
nez minus 50 stupnta Celsia a vitr vyje kolem zak#ivené budovy zvenéi vypada stanice
opusténé, ale slaby mechanik byl z gigantické dalekohledové antény rozdava jen ty nejmensi
znamky zivota a uvnitt siln¢ izolované fidici mistnosti je jen teplo ve srovnani s mrazivou
noci venku a maly tym védca se schouli v plastich, mezi nimiz jsou jen nékolik desitek, kteti
se rozhodli ztstat v mésicich tohoto nekonec¢né temného polarniho zimniho antarktickeho léta
Na jiznim p6lu je domovem vice nez 200, ale jen malokdo by se rozhodl vzdorovat ledové
temné izolaci této vécné noci, ale ve vysce téméi 3 000 metri nad motrem studeny a suchy
vzduch nad vysokou antarktickou plo§inou umoziuje mikrovinnému dalekohledu, ktery
ovladaji, skenovat nejhlubsi zahyby vesmiru s bezkonkuren¢ni presnosti natolik piesné, ze
doufaji, Ze najdou otisk samotné inflace vlozené do zafeni, které prostupuje celym prostorem,
kdyz si o sebe tésn¢ji pritahnou kabaty a divaji se dopiedu na dalsich pét mésicu této temnoty,



piemysleji, co chtéji zjistil, Ze inflace pro celou svou schopnost fesit problémy se teprve musi
jednoznacéné prokazat, ja netvrdim, Ze inflace nebyla, ale nejsem jejim sympatizantem, vétim
V to rozbalovavani ¢p podle ,,Plastické* kiivky t&si se rozsifenému tisku a piijeti védeckou
komunitou, kterd je oznacovana za prvni okamzik, ktery skute¢né spojuje malé a velke
meéiitko ¢asticové fyziky a kosmologie, ale ano vice nez to pomaha vysvétlit, jak velmi velké
struktury vesmiru vznikly na prvnim misté od nejmensiho mozného semena vseho, co tam ve
vesmiru vidime, je vysledkem nerovnovahy hmoty versus antihmoty hmoty versus vakua
pozitivni versus negativni energie, zatimco teplota vesmiru ve velkém meétitku maze byt
homogenni, distribuce latek v ném rozhodné neni obrovskymi galaktickymi superkupinami
jsou ohrani¢eny zivajicimi se prazdnotami, které neobsahuji vibec nic v métitku, které
zazivame, na$ vesmir je kontrastni, ale ptivod tohoto kontrastu neni jasny, jak cela tato
rozmanitost spontanné¢ vznikla Kvalita krat kvantita je konstantni ....c0 . 0=1.1

(06)- nothing at all surprisingly it is in the tiny world of quantum mechanics that a potential
solution can be found on the smallest possible scales quantum particles behave in strange and
inexplicable ways one of these curious behaviors is described by heisenberg's uncertainty
principle in which quantum fluctuations spontaneously create and annihilate virtual particle
pairs with no recourse to cause and effect the pre-inflationary universe was small enough for
such quantum effects to play a major role for the first minuscule fraction of a second and
when inflation began the space containing those quantum fluctuations suddenly ballooned
rendering them vast beyond imagining and sowing the seeds for the large scale contrast we
see today from nothing at all structure was created alan guth himself described it as the
ultimate free lunch indeed seven years before guth's spectacular realization the physicist
edward trion had proposed the idea that the entire universe could be created by one of these
quantum fluctuations in a vacuum truly borne out of nothing in answer to the question of why
it happened i offer the modest proposal that our universe is simply one of those things which
happen from time to time [Music] but constructing more theories that fit inflation is no true
proof that the original theory is correct what is needed is unequivocal observational evidence
that this explosive expansion really did occur and that is what the antarctic astronomers were
searching for in 2013 [Music] with the bicep ii telescope pointing deep into the south polar
sky they were probing the fine-scale nature of the cosmic microwave background for
remnants of that ancient time known as b-mode polarization which they believed could only
have been created by universe-wrenching forces of inflation and in march that year they
finally had their result with great excitement scientists from harvard stanford caltech and the
university of minnesota announced to the press that they had found their hallowed b modes
created by gravitational waves that rippled out like shock waves from the blast of
cosmological inflation it was a discovery worthy of a nobel prize the culmination of 35 years
of theory prediction and experimentation but their joy was short-lived as the months drew on
the scientists confidence in their discovery waned it appeared that inflation-induced ripples in
space-time were not the only thing that could create b-mode polarization cosmic dust
permeating the view of the south polar sky had it seemed a major and unavoidable effect on
the radiation they measured so now they push up their sleeves and prepare to try again other
predictions for remnants left over from cosmic inflation have also failed to yield any tangible
results [Music] in the early 1970s stephen hawking investigated the possibility of so-called
primordial black holes arising from gravitational anomalies in the very early universe less
than a second after the big bang once inflation took its place on the big bang stage it was
found that cosmological inflation could be an ideal mechanism for generating such primordial
black holes not only that but what could appear today to us as an ancient black hole could in
fact contain entire baby universes born of differing rates of inflation and isolated from our



own cosmos by the limits of their observable universe to the inhabitants of these baby
universes all would appear normal from within they would exist within an expanding cosmos
much like our own and believe that that was all there was but to us as omnipresent external
observers we are as gods beyond the plane of their existence able to see their bubble universe
in its entirety yet the same light horizon that prevents those inside from seeing out also blocks
our view through the looking class we cannot know whether these featureless black holes
contain a hyper-compressed singular mass or an entire living universe trapped just out of
reach it is another mind-bending prospect that of a nested multiverse lurking right beneath our
noses but despite astronomers best efforts peering into the blackness the search so far goes
unrewarded we have not found any primordial black holes or baby universes inflation is on
rocky ground when it comes to its mechanism too although alan guth's theoretical model
suggested how inflation started attempts to characterize its cause within the framework of
particle physics have thus far failed so the inflation field is thought

(06)- z prakticky vubec nic prekvapive je to v malém svété kvantové mechaniky, Ze
potencialni feseni 1ze najit na nejmensich moznych méfitcich kvantove castice se chovaji
podivné a nevysveétlitelng, jedno z téchto kuridznich chovani je popsano Heisenbergovym
principem neurcitosti, itohleje > o . 0=1.1 jev logice abstrakce princip neurcitosti
pii kterém spontanné vytvareji kvantové fluktuace a znicit pary virtualnich ¢astic bez
moznosti zpusobit a ovlivnit predinfla¢ni vesmir byl dostate¢né maly na to, aby takové
kvantové efekty hraly hlavni roli pro prvni nepatrny zlomek sekundy, Po velkém Tiesku
nastava nesmirn¢ velké zakiiveni dimenzi do podoby ,,chaotické pény* . V ni okamzikem
vzniku nejsou jeste balicky elementarnich Castic, a ziejmé v dal$im ,,po-kroku‘ se chaos méni
V pénu dimenzi, v niz uz vznikaji ony geony-balicky svinutych dimenzi — riiznorodé balicky.
Kdyby vznikaly pouze symetrické bali¢ky, byly by to ony ,,virtualni pary* které
pravdépodobné vznikaji dnes, vera i pfedevcéirem i1 pfed milionem let ve vakuu, tj. ve ,,viicim
vakuu“. Jak uz sem popsal, anticastice budou balicky s opacnym zavinutim ¢asové dimenze
nez maji ¢astice. Ziejme proto se anti¢astice ,,neudrzi na zivu* pii ,,shodném* sméru
rozbalovavani ,,globalniho* ¢asoprostoru 3+3D, a tak bude ve zlomku minisekundy
anticastice ,,koulici se po ¢asové dimenzi, rozbalena = zmizi za branu svéta mezi svétem a
antisvétem. Nejen v dob¢ po Tiesku, ale v libovolné dobé stari Vesmiru kdyz nastane
interakce v niz vznikne anti¢astice, tak tato Zije jen onu minisekundu kvli tomu ,,rozbaleni
klubicka v némze je sbalen cas ,,shodné s rozbalovavanim® a kdyz zacala inflace, prostor
obsahujici tyto kvantové fluktuace nahle nafouknul vykreslovani oni obrovska nad ramec
predstav a zaseti semen pro velky kontrast, ktery dnes vidime z ni¢eho vibec struktura byla
vytvorena Alan Guth sdm to popsal jako koneény obéd zdarma opravdu sedm let pied
Guthovou velkolepou realizaci fyzik Edward Trion navrhl myslenku, Ze cely vesmir mohl
byt vytvoren jednim z téch Tyto kvantove fluktuace ve vakuu skute¢né vznikly z ni¢eho v
odpovédi na otazku, pro¢ se to stalo. To ,,z Ni¢eho* bych vysvétlil takto : mam-li na scéné
kousek ¢asoprostoru a jeho miizku-siz-ptedivo na planckovskych velikostech, jsou pted
,,aktem® ploché a...a nastane akt, ze v minilokalit¢ té mtizky udélam ,,smyc¢ku* na dimenzi
napf. levotocivou, tak okamzité soubézné s levoto€ivou smyckou vznikne pravotociva
smycka. Jsou symetrické Nabizim skromny navrh, Ze na§ vesmir je prosté jednou z téch veéci,
ktere se ¢as od ¢asu [hudba] stavaji=vyskytnou se neni skutecnym dikazem, ze pavodni teorie
je spravna, co je potieba, je jednoznacny pozorovaci dikaz, Ze k této explozivni expanzi
skute¢né doslo, Hubbleuv zakon to nebide a to hledali antarkti¢ti astronomové v roce 2013
[Hudba] s dalekohledem biceps ii smétujicim hluboko do jizniho pdlu nebe zkoumali jemnou
povahu kosmickeho mikrovinného pozadi pro zbytky toho starodavného ¢asu zndmého jako
polarizace v b-rezimu, o kterém véfili, Ze by jej mohli vytvofit jen infracervene sily nicici




vesmir a v bieznu toho roku kone¢né méli své vysledek s velkym vzrusenim védci z Harvard
Stanford Caltech a University of Minnesota oznamili tisku, ze nasli svlij posvatné reZzimy b
vytvoiené gravitacnimi vinami, které se vinily jako razové viny z vybuchu kosmologickeé
inflace, to byl objev hodny Nobelovy ceny, vyvrcholeni 35 let piedpovédi teorie a
experimentovani, ale jejich radost byla kratka, jak se mésice tahly daveéra védcu v jejich objev
slabla, zdalo se, ze vinéni vyvolané inflaci v ¢asoprostoru nebylo jediné, co by mohlo vytvorit
b-mad polarizaci kosmického prachu pronikajiciho do pohledu na jizni polarni oblohu, kdyby
se to zdalo jako z&sadni a nevyhnutelny G¢inek na zareni, které zméfili, takze si nyni vyhriuji
rukavy a pripravuji se na dalsi pokusy o dalsi piedpovédi zbytka po kosmickeé inflaci také
neprinesly zadné hmatatelné vysledky [Hudba] Na zacatku 70. let Stephen Hawking zkoumal
moznost tzv. prvotni ¢erné diry vznikajici z gravita¢nich anomalii ve velmi raném vesmiru
mén¢ nez sekundu po velkém tiesku, jakmile inflace zaujala své misto ve fazi velkého tresku
bylo zjisténo, ?? bylo abstraktné navrzeno ze kosmologicka inflace muze byt idealnim
mechanismem pro generovani takovych prvotnich ¢ernych dér, nejen to, ale to, co by se ndm
dnes mohlo zdat jako stara ¢erna dira, muze ve skute¢nosti obsahovat celé détské vesmiry ??
zatim jen fantazie zrozené z riznych rychlosti inflace a izolované od naseho vlastniho
vesmiru limity jejich pozorovatelného vesmiru pro obyvatele téchto détskych vesmira, vsichni
by se zdali normalni zevnitt, Ze by existovali v rozpinajicim se kosmu podobné jako nas
vlastni vesmir a vétili, Ze to bylo vSe, jen pro nas jako vSudypiitomné vnéjsi pozorovatelé,
kteti jsme jako bohové za rovinou jejich existence, schopni vidét jejich bublinovy vesmir v
celém rozsahu, ale stejny svételny horizont, ktery brani tém, ktefi jsou uvnitt, zatim jen
fantasmagorie vidét ven, také blokuje nas pohled skrz vypadajici ttidu, nemuazeme veédét, zda
tyto nevyrazne cerne diry obsahuji hyper-komprimovanou singularni hmotu nebo cely zivy
vesmir uvéznény tésné mimo dosah, to je dalsi vyhlidka na ohybani mysli vnorené multiverse
¢ihajici ptimo pod nasimi nosy, ale navzdory snaham astronomu nahlédnout do temnoty je
hledani dosud bez odmény, nenasli jsme zadné prvotni ¢erne diry nebo inflace détskych
vesmiry, i kdyz jde o jeho mechanismus, ac¢koli teoreticky model Alana Gutha model = snéni
nad pohadkou navrhl, jak inflace zacala pokusy charakterizovat jeji pti¢inu v rdmci ¢asticové
fyziky dosud selhaly, takze se uvazuje = sni se o infla¢nim poli

(07)- to be communicated by a virtual particle called the inflaton but so far no inflation field
and no inflaton has been discovered but the science is still young the higgs boson was only
discovered in 2012 nearly 50 years after it was first proposed perhaps an inflaton discovery
sits just over the horizon or perhaps not [Music] [Applause] american physicist paul
steinhardt raised a glass to the assembled revelers in the bar for a moment all faces turned
towards him and the cheer filled the room but as his colleagues returned to their passionate
conversations the music swelled and steinhardt was left alone with his thoughts in the
crowded bar today steinhardt's latest paper had just been accepted for publication and as was
tradition at the university of pennsylvania that meant the first round of beers was on him his
latest paper was a great boon to the university to cosmology and to the exciting new theory of
inflation he didn't know it at the time but he would become one of the important pioneers
responsible in part for the great early success of inflation theory and yet even then steinhardt's
mind was troubled everything he and his co-author had written in the paper was true and
rigorous peer review had probed his models thoroughly but the implications of his work were
disturbing to make inflation work they had to choose their parameters very very carefully if
they didn't their model cosmos created twisted multiverses time and time again a seed of
doubt took hold in his mind and began to grow today steinhardt has had a radical change of
heart and is not shy about destroying that which he helped build inflation theory he says has
introduced more problems than it was originally intended to solve worse scientists are turning



a blind eye to the theory's failings and are themselves failing to properly scrutinize the
concept preferring instead to see it as an incomprehensible magic bullet inflation has been
elevated to an almost religious status a faith that gives cosmologists a comfortable peace of
mind against the unanswerable mysteries of the universe and has given rise to any number of
misinterpretations and potential manifestations and so the situation must be serious for one of
the theory's main proponents to become its most vocal opponent and steinhardt is not the only
inflation apostate they claim that there are now so many different models of how inflation
could work and so many variables that can be endlessly tweaked that a true testable inflation
theory does not exist like the pseudo-scientific assertions of a creator inflation has become
undisprovable steinhardt reiterates that inflation was invoked as a way of avoiding having to
fine-tune the early conditions of the universe with inflation the earliest big bang cosmos didn't
have to be completely flat geometry and didn't need to be completely homogeneous but the
physics of inflation now seem to require that same fine tuning in order to produce the universe
we see today analyzing the fine scale observations of the cosmic background radiation in
2013 steinhardt and his colleagues calculated that there was less than one in a googleplex
charts of inflation producing the precise pattern imprinted in the universe inflation was
supposed to give us a smooth homogeneous cosmos but in all but the most choice of models it
produces a terrifying multiverse of twisted knotted and in folded space-time inflation is in
trouble but there is nothing quite ready to take its place alternative histories have been
suggested including a return to lumetra's phoenix universe if the entropy problem can be
resolved steinhardt himself is a proponent of a return to this big bounce cyclical concept
perhaps the currently constant speed of light is blinkering us to the possibility that it could
have behaved differently under bizarre big bang regimes perhaps the birth of our universe is
merely a ripple in a higher dimensional bulk of hyperspace all of these alternatives have
potential but are rooted in physics we are not able to understand right now perhaps we never
will and perhaps that is why so many scientists still cling to inflation despite its flaws at least
it can be described within the realms of a cosmos we can comprehend [Music] you've been
watching the entire history of the universe don't forget to like and subscribe and leave a
comment to tell us what you think i will see you next time

(07)- byt komunikovan virtualni ¢astici zvanou inflaton, dalsi spekulace a sny ...ale dosud
nebylo objeveno infla¢ni pole a zadny inflaton, protoze fantasmagorie se nedaji objevit ..ale
véda je stale mlada, higgsav boson byl objeven az v roce 2012 témér 50 let poté, co byl
poprvé navrZzen, nebyl objeven, ale byly snimany ,,jety po srazkach jinych ¢astic, které pryy
musi byt ( dle teorie ) pozistatky po onom vysnéném ,higgsonu‘ mozna objev inflatu sedi jen
za obzorem nebo mozna ne [Hudba] [Potlesk] Americky fyzik Paul Steinhardt na okamzik
zvedl sklenici k shromazdénym hodokvasu v baru, vSechny tvaie se otoc¢ily k nému a jasot
naplnil mistnost, ale jak se jeho kolegové vratili ke svym vasnivym rozhovoram hudba
nabobtnala a Steinhardt zistal sam se svymi mySlenkami v preplnéném baru, dnes byl
Steinhardtav nejnovéjsi dokument praveé piijat ke zveiejnéni a stejné jako tradice na
univerzité v Pensylvanii znamenala, Ze prvni kolo piva bylo na ném, jeho nejnovéjsi papir byl
velkym pfinosem na univerzitu na kosmologii a na vzrusujici novou teorii inflace to v té dobé
nevédél, ale stal by se jednim z dulezitych prakopnika ¢aste¢né zodpovédnou za velkou ranu,
Uspéch teorie inflace, a ptesto i tehdy Steinhardtova mysl trapila vSe, co on a jeho spoluautor
napsali v ¢lanku, byla pravda a peclivy peer review dikladné provétil jeho modely, ale
dusledky jeho préce byly znepokojujici, aby inflace fungovala, museli velmi peclivé volit své
parametry, pokud jejich model nevytvotil kosmos zkroucené multiverses znovu a znovu v
jeho mysli se uchytilo semeno pochybnosti a zacalo rast. Dnes Steinhardt ma radikalni zménu
srdce a nestydi se nad zni¢enim toho, co pomohl vybudovat teorii inflace, fika, Ze ptinesl vice



problému, nez bylo puvodné zamysleno vyfesit horsi védci zaviraji oci nad selhanim teorie a
sami nedokazi spravné prozkoumat koncept, ktery dava prednost povazujte to za
nepochopitelnou inflaci magickeé strely, ktera byla povySena na téméf nabozensky status, viru,
kterou dava kosmolog méa pohodiny Kklid proti nezodpovéditelnym zahadam vesmiru a
zpusobil fadu chybnych interpretaci a moznych projevi, takze situace musi byt vazna, aby se
jeden z hlavnich zastancu teorie stal jejim nejhlasitéjsim protivnikem a Steinhardt neni pouze
odpadlik inflace, tvrdi, Ze nyni existuje tolik riznych modelu, jak by inflace mohla fungovat,
a tolik proménnych, které Ize donekonec¢na vylepSovat, prosté velebeni jsou fyzikové ktefi
nehledaji pravdu, ale navrhuji pravdu a k ni tolik proménnych aby se Vesmir jejich
matematice podfidil..ze skute¢nd testovatelnd infla¢ni teorie neexistuje jako pseudovédecka
tvrzeni tvarce inflace se stala nepopiratelnym Steinhardtem znovu opakuje, Ze inflace byla
vyvoléna jako zpusob, pro potiebu jak se vyhnout nutnosti doladit poc¢ate¢ni podminky
vesmiru inflaci, nejstar$i vesmir velkého tiesku nemusel byt UpIné plocha geometrie a
nemusel byt uplné homogenni, ale fyzika zda se, ze inflace nyni vyzaduje stejné jemné ladéni,
http://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf aby se vytvoril vesmir, ktery
dnes vidime pfi analyze jemného sc ale pozorovani zaieni kosmického pozadi v roce 2013
Steinhardt a jeho kolegove vypocitali, ze v googleplexovych grafech inflace, které vytvareji
piesny vzor vyti§tény ve vesmiru, byl méné nez jeden, mél nam inflace poskytnout hladky
homogenni vesmir, ale ve v§ech, s vyjimkou vybér modela produkuje désive multiverse
zkroucenych uzli !! a ve sloZzeném ¢asoprostoru 3+3D ma inflace potize, ale neni nic zcela
piipraveného je HDV zaujmout misto, byly navrzeny alternativni véetné ndvratu do vesmiru
fénixa lumetry, pokud Ize vyftesit problém entropie sam Steinhardt je zastancem navratu k
tomuto velkému odsko¢enému cyklickému konceptu, mozna pravé konstantni rychlost svétla
nam blika nad moznosti, Ze by se za bizarnich rezimu velkého tiesku viici-pénici
multizakiivené dimenze 3+3 ¢asoprostoru mohlo chovat jinak ve fyzice nejsme schopni
pochopit prave ted’ snad nikdy nebudeme a mozna proto se tolik védca stale drzi inflace je t0
jako zmoulat opiat slySet tu a nejen tu jak se fyzikové stale blizi mé koncepci HDV navzdory
jejim nedostatkam, alespon to Ize popsat v fisich vesmiru, které dokazeme pochopit [Hudba],
které chapete sledoval celou historii vesmiru nezapomerite lajknout a ptihlasit se k odbéru a
zanechat komentar, abyste ndm ftekli, co si myslite, Ze vas uvidim piiste.
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