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(01) What happened at the very moment of the big bang arguably that's the most profound
question that scientists have ever asked if we can understand that very first moment then in
principle we can understand everything that came afterwards the entire evolutionary history of
the universe but to understand this moment requires a completely new way of describing
physics we need a quantum theory of gravity that's because at the moment of the big bang
everything in the universe was crushed into an infinitesimally tiny point now under those
incredibly extreme conditions the force of gravity would have become as strong as all the
other forces of nature like the electromagnetic strong and weak nuclear forces this means we
need a new language to describe the physics of that moment now understanding quantum
gravity and what happened at that moment is so important that stephen hawking described it
as knowing the mind of god but there are good reasons for thinking we might never be able to
probe the very first moments of our universe [Music] there are three reasons why this first
moment of the universe might be inherently unknowable and the first comes to us from one of
the most underrated but important physicists of the 20th century kenneth wilson what wilson
showed in essence was that as you zoom out from the very very tiny scales smaller than atoms
to larger and larger scales what's happening at short distances gets washed out and doesn't
affect what's happening at much bigger scales for example isaac newton didn't need to know
about the structure of atoms in order to understand the motions of the planets around the sun
and this means that what happens at the tiny distances involved at the moment of the big bang
are unlikely to leave any measurable effects on the physics of the universe at large which
means that in experiments today we're very unlikely to get clues as to what the laws of nature
were like at the moment of the big bang the second reason comes when we think about a
hypothetical experiment where we might try to recreate the conditions that existed at the
moment of the big bang now to probe the energies involved in quantum gravity with current
technology we would need a version of the large hadron collider that was roughly the size of
the milky way galaxy but for the sake of argument let's imagine that money is no object and
we can build our galactic collider we spend thousands of years accelerating particles around
them around the circle and then we smash them into each other now these particles have so
much energy that they end up probing the physics of quantum gravity but we kind of already
know what will happen we'll end up concentrating so much energy into such a small volume
that will collapse those particles into a tiny black hole now that means that if we want to know
what's happening at shorter distances down at the scale of quantum gravity it's hidden behind
the event horizon of that black hole which is a boundary from which nothing can escape so we
might scratch our heads and go okay well let's build an even bigger collider we'll go to even
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higher energy but what happens then is you make an even bigger black hole so it seems that
the laws of physics are saying that even in principle it's impossible to probe what happens at
the distances where quantum gravity becomes important the third and final reason is due to a
process that cosmologists believed happened at the very first moment of the universe this is
cosmic inflation cosmologists believe that in the very very first instance of our universe the
universe expanded exponentially quickly in about a tenth of a billionth of a trillionth of a
trillionth of a second the universe swelled in size by a factor of a hundred trillion trillion now
those numbers are probably more or less meaningless but to help you imagine it if you took a
full stop and expanded it by the same amount it would end up about 100 times larger than the
milky way galaxy now inflation is needed to understand some of the peculiar properties of our
universe for instance if we look that way forever and that way forever we find that those two
opposite patches of sky are more or less at the same temperature and density but this is really
hard to understand because in the normal big bang theory those two bits of space were never
in contact with each other so how'd they end up looking the same well inflation solves this by
saying that they were once in the same place and then blown up incredibly quickly spread to
opposite sides of the universe

(01) Co se stalo pravé v okamziku velkého tresku, to je pravdépodobné ta nejzasadné)si
otazka, kterou si védci kdy polozili, jestli dokaZeme porozumét tomu tpln€ prvnimu

okamziku, pak v zasad¢ dokazeme porozumét vSemu, co nasledovalo po celé evolucni historii
vesmiru, ale pachopitenio okamik vyadje zeel v ZpBsob popISU ZKS. 11DV jc o
novym popisem, novou vizi Velkého tresku na to potfebujeme kvantovou teorii gravitace, (?7)
V okamziku velkého tfesku bylo [v8e| ve vesmiru rozdrceno| do nekone¢né malého
bodu, Co to je ,,to v§e* ? Ne, neni to tak. QM nevysvétluje ,,pro¢ Big-bang* nastal,
nevysvétluje pficinu ani ditvod, ale mozna, asi, zfeyme vysvétluje stav Vesmiru ,,po velkém
Tresku®. Velky tiesk byl ,,skokem* extrémni zmény a to zmény euklidovsky plochého
nekonecného 3+3 dimenzionalniho ¢asoprostoru Z ,,pred Tresku* na ,,poTieskovy* stav
extrémni kiivosti (zabaleni) 3+3 dimenziondlniho Casoprostoru do singularni lokality. Tento
podrobny vyklad mam na jinych strankach. -
http://www.hypothesis-of-universe.com/docs/aa/aa_178.pdf zde str. 4
http://www.hypothesis-of-universe.com/docs/aa/aa_174.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_171.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_159.pdf zde str. 6 + str. 9 + str. 13
http://www.hypothesis-of-universe.com/docs/aa/aa_161.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_047.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_148.pdf zde str. 7+8+9
http://www.hypothesis-of-universe.com/docs/aa/aa_147.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_145.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_144.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_130.pdf
a pak jsou dalsi a dalsi tivahy na téma Big-bang na dalSich web-strankéch.
QM tedy zacina na stavu ,,pény Casoprostorové®, tedy na stavu ,,homogenniho chaosu
dimenzi®, kdy fez touto pénou piredstavuje ,,lokalni kvanta® - zhusténiny na ploSe kde jsou 1
,»zfedédiny*, kvantové prostiedi je ,,péna* kiivosti dimenzi, ¢ili néco jako plocha ,,nul a
jednicek®. Vim, ze by se to dalo popsat Iépe.

nyni za téchto neuvéfitelné extrémnich podminek by se gravitacni sila stala silna jako
vSechny ostatni ptfirodni sily, jako jsou elektromagnetické silné a slabé jaderné sily,
jisté...uvaha stoji na ,.kiivostech* dimenzi ¢p. Kazdy stav kiivéjsich dimenzi nese jinou silu
jinak ,,silnou® ...gravitace je ,,rozbalena parabola®... to znamena, zZe potfebujeme novy jazyk
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k popisu fyziky toho okamziku, nyni rozumime kvantové gravitaci a to, co se v tu chvili stalo,
je tak dulezité, ze to Stephen Hawking popsal jako védéni mysl boha, ( btih je zména
neexistence na existenci ...anebo cokoliv podobného = vznik existence z neexistence.
Piimér : Clovék kdyz se narodi tak vnima existenci aZ ,,po narozeni®, ze ? pred svym
narozenim ¢lovék Existenci Svéta ,,nevnima“ ) ale existuji dobré davody, proc¢ si myslet, Ze
mozné nikdy pebudeme schopni prozkoumat| prvni okamziky naeho vesmiru [Hudba] ale
budeme schopni vyslovit ideu-hypotézu = pravdu ,,zdiivodnéni i pri¢inu* existence* (!)
existuji tf1 dvody, proc€ tento prvni okamzik vesmiru mize byt ze své podstaty nepoznatelny,
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stoleti Kennetha Wilsona, co Wilson v podstaté ukézal bylo, ze kdyZ se oddalite od velmi
malych méfitek mensSich nez atomy na vétsi a vétsi méftitka, to, co se déje na kratké
vzdalenosti, se vymyje a neovlivni to, co se déje na mnohem vétSich méftitcich, v mikrosvéte
stale ,,panuje* vy$si kiivost dimenzi nezv R O ZB AL ENE M makrosvété...; mikrosvét je
linedrni a makrosvét je nelinearni. J4 matematicky analfabet to nedokézi predvést

v matematice jak se méni linearita v nelinearitu, ale...ale pan RNDr. V.Ullmann to vysvétlil
lakonicky, Salamounsky takto : Kdyz rozsekate kiivku, napt. parabolu na infinitezimalni
kousky-usecky co nejkratsi a tyto pak znovu poskladate, spojite k sob¢€, dostanete ptimku.
Utzasné, Ze ? Je to proveditelny §vindl 222 Je. A tak n&jak se to d&je ve Vesmiru kdyz se
,peéna‘ chaotickych dimenzi za¢ne ,,rozbalovat®...a rozbalovat ... a rozbalovat az dostanete
,,v nekone¢ném cCase* euklidovsky rovnou plochou sit’ 3+3 dimenzi ¢asoprostoru ( v némz
vymizi hmota v tom Big-krachu ) naptiklad o tom Isaac Newton nemusel védét struktura
atom, aby bylo moZzné porozumét pohyblim planet kolem Slunce, a to znamena, Ze to, co se
déje na malych vzdalenostech v okamziku velkého tresku, pravdépodobné nezanecha zadné
meéfitelné Gcinky na fyziku vesmiru jako celku. Vzdyt to fikam : to co se déje po okamziku
Velkého tiesku = stav extrémné kiivého casoprostoru se zaéne rozbalovat do ,,fyziky velkych
rozmeru*, které jsou malo kiivé. (( Po big-bangu se ¢asoprostor nejen rozbaluje do global-
stavu, ale soubézné i sbaluje, v mikroméfitcich, do ,,balicki* z dimenzi a ty pak jsou
elementarnimi ¢asticemi hmotys, ...ta se dil konglomeruje do atom1, molekul, atd. a také do
Lkiivych poli“...atd. vyklad je jinde. )) Znamenad, Ze pti dnes$nich experimentech je velmi
nepravdépodobné, ze bychom ziskali voditka o tom, jaké byly pfirodni zdkony v okamziku
velkého tresku, J4 voditka navrhnul : jednim voditkem ze zahajovacich principt je ,,zdkon o
sttidani symetrii s asymetriemi®, ktery je pro genezi nezbytné...atd. viz vyklad jinde. Druhy
diivod ptichézi, kdyz pfemyslime o hypoteticky experiment, kde bychom se mohli pokusit
znovu vytvoftit podminky, které existovaly v okamziku velkého tiesku, eliminaci ideji by $lo
tyto podminky ziskat abychom nyni prozkoumali energie zahrnuté v kvantové gravitaci se
soucasnou technologii, potiebovali bychom verzi velkého hadronového urychlovace, ktery by
byl zhruba velikosti mlé¢ného drahy - galaxie, Ne,..ideou fyziki je sen, Ze kdyZ budou
»realizovat stale vétsi energie do srazek®, vétsi urychlovace, ze tim ziskaji ,,nové a noveé*
pravdy, nové poznatky, nové ¢astice. Ne. Idea uz narazila na hranice, byl to higgs-
boson...a...a hotovo. VSe nové ze srazek budou jen ,,syntetické sttepy™. ale pro argumentaci
si pfedstavme, Ze penize nejsou zddny objekt a miizeme postavit nas galakticky srazec,
stravime tisice let urychlovanim ¢astic kolem nich po kruznici a pak je rozbijeme do sebe,
bude to jako hrabat se v hlusiné po zlaté horec¢ce ted’ maji tyto Castice tolik energie, Ze
nakonec zkoumaji fyziku kvantové gravitace, ale my uz tak trochu vime, co se stane,
skoncime tak, ze soustfedime tolik energie do tak malého objemu, Ze se tyto ¢astice zhrouti do
malé ¢erné diry, super...to znamena, ze pokud chceme védét, co se déje na kratSich
vzdalenostech dole v métitku kvantové gravitace, je to skryto za horizontem udalosti té cerné
diry, kter4 je hranici, ze které nic nemize uniknout, abychom se mohli poskrabat na hlavach a
jit dobfe, postavme jeste vétsi urychlovac pijdeme na jesté vyssi energii, ale co se stane pak
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je, Zze udélate jeste vetsi Cernou diru, super ..takze se zda, ze fyzikalni zakony fikaji, ze i v




principu je nemozné zkoumat, co se déje ve vzdalenostech, kde se kvantova gravitace stava
dilezitou, tfeti a posledni diivod je zplisoben procesem, o kterém se kosmologové domnivali,
ze se odehral v upln¢ prvnim okamziku vesmiru, jde o kosmickou inflaci, kosmologové veéri,
ze v uplné prvnim piipadé naseho vesmiru se vesmir exponencidln€ rychle rozpinal rozbalily
se nekteré dimenze délkové a mozna se nerovnomeérné rozbaloval i ¢as ( asova dimenze
)...asi za desetinu miliardtiny biliontiny biliontiny sekundy vesmir se zvétsil = rozbalil svou
ktivost o faktor sto biliont biliont, nyni jsou tato ¢isla pravdépodobné viceméné nesmyslna,
ale abychom vam pomohli ptedstavte si to, kdybyste ud¢€lali tecku a rozsitili to o stejnou
hodnotu, skoncilo by to asi 100krat vétsi nez galaxie Mlécna dréha, ted’ je potteba inflace
Poznéme-li n¢které ze zvlastnich vlastnosti naseho vesmiru, naptiklad kdyz se tak divame
navzdy a timto zptisobem navzdy, zjistime, Ze tyto dv¢ protilehlé ¢asti oblohy maji viceméné
stejnou teplotu a hustotu, ale je to opravdu tézké pochopit, protoze v normalni teorie velkého
ttesku tyto dva kousky prostoru spolu nikdy nebyly v kontaktu, takze jak to, Ze nakonec
vypadaly stejné dobfe, inflace to fesi tim, Ze jednou byly na stejném misté a pak se
neuveétitelné rychle rozsifily na opacné strany vesmiru ??? idea...snéni nemajici logiku.

(02) by inflation but inflation comes with a sting in the tail because of this incredibly rapid
expansion of space any information from what happened before inflation will never reach us
it was carried way way way beyond our cosmic horizon which means that ultimately if
inflation is right the very moment of the big bang will be forever inaccessible to us but even if
we can't probe the very first moments of our universe we might be able to get some
information on inflation itself inflation would have caused incredibly violent ripples in the
fabric of space and time what we know as gravitational waves and thanks to an experiment
called ligo we now know that gravitational waves really do exist in our universe in principle
the gravitational waves produced by inflation should still be echoing around the cosmos today
and there are a series of experiments planned in the near future that hopefully will be able to
pick up their signature which would give us access to the highest energies and the very
earliest moments of our universe imaginable if you'd like to know more about particle physics
cosmology and the quest to understand the very first moments of our universe then you could
try reading my book how to make an apple pie from scratch in search for the recipe for our
universe now the title is actually inspired by a quote from carl sagan which is if you wish to
make an apple pie from scratch you must first invent the universe so this isn't a cookery book
it is actually about the search for the origins of mata or you could try watching some of my
previous talks at the royal institution which are linked in the description thanks very much

(02) inflaci, ale inflace pfichazi s bodnutim do ocasu kvuli této neuvétiteln€ rychlé expanzi
vesmiru, zadnd informace z toho, co se stalo pfed inflaci, se k ndm nikdy nedostane, ??? byla
prenesena daleko za nas kosmicky horizont, coz znamena, ze pokud je inflace nakonec
spravna, okamzik velkého tfesku pro nas bude navzdy nedostupny, a pokud inflace neni
spravna, pak lze badat ideu HDV, tj. Ze se Vesmir rozbaluje , http://www.hypothesis-of-
universe.com/docs/c/c_357.jpg ; http://www.hypothesis-of-universe.com/docs/c/c_239.jpg
ale 1 kdyZ nebudeme schopni prozkoumat GpIné€ prvni okamziky naseho vesmiru, mohli
bychom byt schopni ziskat n&jaké informace o inflaci. Samotna inflace by zpusobila
neuveétitelné prudké vinéni ve struktuie vesmiru a Cas, co zndme jako gravitacni viny, a diky
experimentu zvanému LIGO nyni vime, Ze gravita¢ni viny v naSem vesmiru skutecné existuji,
v zasad¢ by se gravitacni viny produkované inflaci mély i dnes ozyvat vesmirem a v blizké
budoucnosti je planovana fada experimentt, které, doufejme, budou schopny zachytit jejich
podpis, ktery by ndm umoznil ptistup k nejvy$sim energiim a nejranéj§im okamzikiim naSeho
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vesmiru, jaké si Ize predstavit, pokud byste se chtéli dozveédét vice o Casticich fyzikalni
kosmologie a patrani po pochopeni ipln€ prvnich okamzikii naseho vesmiru, pak si miizete
zkusit ptecist mou knihu Jak vyrobit jablecny kolac¢ od nuly pii hledani receptu pro nas
vesmir. Nyni je nazev ve skuteCnosti inspirovan citatem od Carla Sagana, ktery pokud si
chcete ud¢lat jablecny kolac od nuly, musite nejprve vynalézt vesmir, takze toto neni
kuchatska kniha, ve skutecnosti je to o hledani ptivodu hmoty cela HDV je hledani ptivodu
,»vzniku* hmoty...bohuzel odbornici ji bud’ nectou, anebo nemaji nazor, kterym by tu
hypotézu vyvratili, potopili.nebo miizete zkusit sledovat nékteré¢ z mych predchozich
prednasek v kralovské instituci které jsou propojeny v popisu dékuji moc
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