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Watch more videos on cosmic beginnings: https://bit.ly/49s04i4 1t’s among the oldest
questions because we humans are rightly obsessed by ultimate origins. Cosmologists can now
explain back to the first 10-36 second of our universe — with the theory of “cosmic inflation”,
which is what put the “bang” into the Big Bang. What is recent thinking on the beginning of
the universe? Register for free today to get subscriber-only exclusives: https://bit.ly/3He94Ns
Support the show with Closer To Truth merchandise: https://bit.ly/3P20gje James B. Hartle
was Research Professor and Professor of Physics Emeritus at the University of California,
Santa Barbara. Free access to Closer to Truth's library of 5,000 videos: http://bit.ly/3761kKN
Closer To Truth, hosted by Robert Lawrence Kuhn and directed by Peter Getzels, presents the
world’s greatest thinkers exploring humanity’s deepest questions. Discover fundamental
issues of existence. Engage new and diverse ways of thinking. Appreciate intense debates.
Share your own opinions. Seek your own answers.
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(01)- Jim the question of the beginning of the universe is one that uh either fascinates or
many of us obsess about and it's obviously important in a whole series of things a lot of
religions are based on it um in recent decades uh cosmologist physicists have come up with
very interesting theories and ideas of internal inflation that that seems to answer a lot of
questions you can roll the movie back and so it looks like there is a beginning you you have a
a a very famous U uh Theory hardle Hawking state which seems to invalidate the question
itself and I'd love to understand how that works this state the the no boundary state of the
universe right predicts not just things starting off in time but whole histories of of of things
that is events if you like at a sequence of times um so when people talk about the beginning
uh we have to ask what does that mean what is the beginning of the universe uh if we if we
assume that the geometry is classical so we have a well- defined notion of time you can talk
about sequences of things in time and you can try to extrapolate uh this is what cosmology is
about the history of the universe backward backward in time okay so how far can you go with
it right right it depends on what you mean by um what you think the limits are uh if you're
talking about the classical theory of general relativity which is what we use in discussing the
big bang you can only go so far before the theory de the solutions which represent the
universe develop singularities INF Infinities and so what that really means is that the theory
has broken down right everybody recognizes that this is not controversial that is quite early
right it's like 10 to the minus 43 seconds after the big bang and that's what most people are
talking about when they talk about the beginning very early back to the limit in which we can
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meaningfully describe a notion of time 10 to Theus 43 seconds that's right right so that's way
before inflation is supposed to be for inflation 10 Theus 39 36 and nucleosynthesis oh that's
even later yeah yeah and a lot of stuff works yeah right starting with very simple initial
conditions we can have a whole story about how the so the question is can you go further well
if you go further uh you're in the realm of quantum mechanics not certain SpaceTime but
probability amplitudes for SpaceTime then it depends on what the theory for example my
colleague Thomas her and | um you know calculated the you could make a Quantum
transition to a different SpaceTime on the other side of this region where the classical physics
doesn't doesn't apply so you can go through Quant mechanic it's like sort of like um sort of
like magic it's a very simple uh thing if you think of um the decay of an atomic nucleus it's
sort of like bound inside the nucleus and it's bouncing around yeah and it um can um uh you
there's a sense in which you can describe classically uh what's going on inside the nucleus but
to get out it has to Tunnel through a barrier because it's confined by the nuclear forces but it
can tunnel Quantum mechanically through the barrier and then behave classically on the other
side that's two regions of classicality connected by a Quantum transition could the universe be
like that it could right where we make a Quantum transition to another Universe in the yeah
but but this you're now going backwards right right so how does that help us understand what
happened originally because it's uh symmetrical in time it um depends on the theory but one
possibility is another is another expansion on the other side so what would what would be the
implications of that Eternal expansions uh so it would expand on both ends right uh
unfortunately uh what also reverses is the arrow of time according to our calculations it's a
very specific model uh so the arrow of time would point the other way that means we're if
there are people living on the other side right they get younger no they their direction of time
is going towards the direction of expansion so they would have as much chance of signaling
us right to Signal us they'd have to go backward in their time and they have about as much a
chance of doing that as we have uh sending a message backward in time to tell people to vote
differently in some election we didn't like the results of not possible so they're effectively
disjoint so classical description back to a very early stage possible Quantum uh description
but m not much help in explaining the universe that we have so the core concept is that um at
10 Theus 43 seconds at this point something has to change and and and does that something
affect the totality of everything else or or is it just a tweaking or an additional fact in current
theories uh what changes is not something about the theory uh because the theory is always
described by quantum mechanics we believe that's fundamental what changes is the

(01)- Jime, otazka pocatku vesmiru je ta, ktera bud’ fascinuje, nebo, nebo fascinuje i
moje HDV po nezbytné podmince, ze si ji zvédavy odbornik piecte, tady je dole kus textu
pod timto ¢lankem je ji mnoho z nés posedlych, a je zjevné dulezita v celé fad¢ véci,
na kterych je zalozeno mnoho nabozenstvi v poslednich desetiletich, uh, Kosmologoveé
fyzikové ptisli s velmi zajimavymi teoriemi a napady vnitini inflace, které, jak se zda,
odpovidaji na spoustu otdzek, mizete film vratit zpct, a tak to vypada, ze je tu zaCatek, mate
velmi slavnou teorii U uh, Teorie Hartle - Hawkinguv stav, ktera se zda byt stavem abych
zneplatnil samotnou otazku a rad bych pochopil, jak to funguje, tento stav,
lIhranic spravng piedpovida| nejen véci zacinajici v case, ale celou historii véci, coz jsou
udalosti, chcete-li, v sekvenci ¢ast, takze kdyz lidé mluvi o zacatku, musime se zeptat, co to
znamena, co je zacatek vesmiru, predpokladame, Ze geometrie je klasicka, takze




mame dobie definovanou predstavu o ¢ase, miizete mluvit o posloupnostech véci v ¢ase a
muzete se pokusit extrapolovat uh, to je to, co je kosmologie 0 historii vesmiru zpétné v Case,
dobfte, takze jak daleko s tim mulzete zajit spravné, zalezi na tom, co myslite tim, co si myslite
limity jsou ehm, pokud mluvite o klasické teorii obecné relativity, kterou pouzivame pii
diskusi o velkém tiesku, mtizete jit jen tak daleko, nez teorie fesSeni, ktera reprezentuji vesmir,
rozvine singularity INF Nekonecna a tak co to ve skutecnosti to znamena, ze se teorie
zhroutila, kazdy si uvédomuje, Ze to neni kontroverzni, Ze je docela brzy, spravné je to 10+
sekund po velkém tfesku a to je to, o ¢em vétSina lidi mluvi, kdyZ mluvi o zacatku velmi brzy
zpét k hranici, ve které miizeme smysluplné popsat pojem ¢asu 103 sekund, to je spravng,
takZe to je cesta, nez ma byt inflace pro inflaci 10° az 107 se a nukleosyntéza oh to je jests
pozdé¢ji jo jo a spousta veci funguje to jo hned pocinaje velmi jednoduchymi pocate¢nimi
podminkami, miizeme mit cely pfibéh o tom, jak to, takZze otazka zni, muzete jit dal dobte,
kdyz pujdete dale, jste v 1isi kvantové mechaniky, nemate jisty ¢asoprostor, ale
pravdépodobnostni amplitudy pro Casoprostor, pak zalezi na tom, jakou teorii naptiklad mij
kolega Thomas ona a ja, vite, vypocitali, Ze byste mohli provést kvantovy piechod do jiného
casoprostoru na druhé strané této oblasti, kde neplati klasicka fyzika, takZze mlizete projit
kvantovou mechanikou je to jako néco jako um, néco jako magie, je to velmi jednoduché véc,
pokud myslite na rozpad atomového jadra, je to néco jako vazané uvnitf jadra a poskakuje
kolem jo a miiZze to um uh mate smysl, ve kterém miiZete klasicky popsat, co se déje uvniti
jadra, ale aby se dostal ven, musi projit tunelem pies bariéru, protoze je omezeny jadernymi
silami, ale muze tunelovat kvantum mechanicky pfes bariéru a pak se chovat klasicky na
bariéru. Takové jasné, zietelné vysvétleni by pochopila i uklizecka, ze ? Druhd strana, to jsou
dvé oblasti klasicismu spojené kvantovym piechodem, mohl by vesmir byt takovy, ze by
mohl byt pravé tam, kde provedeme my to vesmiru provedeme, anebo si to vesmir provede
sobé sam (!?) kvantovy piechod do jiného vesmiru no chapete?, to je pfeci jasné... Vv ano, ale
tohle ted’ jdes zpét spravng, takze jak nam to pomuze pochopit, co se plivodné stalo, protoze
je to symetrické v Case, t@ pochopeni zavisi na teorii, ale jedna moznost je druha, dalsi
expanze na druhé strané, takze jaké by byly dusledky téchto véénych expanzi, takze by se to
rozsitilo na obou koncich, uh bohuzel uh, Co se také obraci, je Sipka ¢asu podle nasich
vypocti, kdybychom vypocty neméli, Sipka by se neobracela...je to velmi specificky model,
takze Sipka ¢asu by ukazovala jinam, ?? kam jinam ? coz znamena, ze jsme, pokud na druhé
stran€ 7iji lidé, spravné stavaji mladsi ne jejich smér Casu jde smérem ke sméru expanze,
takze By méli tolik Sanci na to, aby nam dali signal, aby nam dali signal, museli by se vrétit ve
svém Case a maji asi stejnou Sanci to udé€lat jako my, uh odeslani zpravy zpét v ¢ase, abychom
lidem fekli, aby v nékterych volbach hlasovali jinak, vysledky se nam nelibily, Ze to neni
mozné, takZe jsou efektivné disjunktni, takze klasicky popis zpét do velmi raného stadia
mozny. Kvantovy popis, ale moc nepomaham vysvétlovani vesmiru, ktery mame, takze
zékladnim konceptem je, ze v 103 sekund v tomto bodé se néco musi zménit. A a a ma to
néco vliv na celek vSeho ostatniho nebo nebo je to jen ladéni nebo dodate¢ny fakt v
soucasné teorii, co se méni, neni néco o teorii, protoze teorie je vZzdy popsana kvantovou
mechanikou, vétime, Ze to je zasadni, jaké zmény jsou

(02)- the approximation that it can be described classically by differential equations that's not
much of a a real change and so what is the fundamental implication of uh the hardle Hawking
State well the the most useful um application are the prediction of the features of the universe
that we see to St coming out of the state because we get probabilities for those different



classical histories even uh just like in um The Case of the tunneling of out of an atomic
nucleus you can describe what goes on outside even if there's a regime where it doesn't have a
class you describe it by probabilities you calculate the probability of an atomic Decay it
doesn't tell you exactly what happened but it tells you the probability of what happened so
same same thing right we can calculate the probability say for the density fluctuations that we
see in the CNB compare them with Cosmic microwave background that's compare them with
the observations the light from the big bag we can calculate the probabilities that the universe
is homogeneous and isotropic on scales of 100 megap same in all directions yeah we can
calculate um the probabilities for the amount of inflation as | sort of describ today all sorts of
real problems and that's how you test the theory of the quantum wave function of the universe
against the observations not by having classical physics but having an ensemble of possible
classical universes each with probabilities only describable um at a sufficiently large line from
the big Bank not very
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Much

(02)- aproximace, ze to 1ze popsat klasicky diferencialnimi rovnicemi, [to| neni moc skute¢na
zména, co?, co ,,to“? a tak to, co je zakladnim disledkem tvrdého Hawkingova stavu,

protoze od Vesmiru, anebo z vlastnich baletnich vizi??? pravdépodobnosti pro tyto
ruzné klasické historie, dokonce 1 uh, stejné jako v um., lepsi nez eh, a jesté lepsi nez hah...
Ptipad tunelovani z atomového jadra, , co se déje venku, i kdyZ existuje rezim,
kde nema tfidu, kterou popisujete pravdépodobnosti, vypocitate pravdépodobnost atomového
rozpadu, nefekne vam presné, co se stalo, ale fekne vam pravdépodobnost toho, co se stalo,
no, pravdépodobné se stalo co se nestalo 1 kdyby se to stalo...takze totéz, spravné, mizeme
vypoditat pravdépodobnost, kterou fikime pro fluktuace hustoty, které vidime v CNB, ( Ze by
Hartle $pioénoval v naSich bankach??) je porovnejte s kosmickym mikrovinnym pozadim, to je
porovnejte je s pozorovanim svétlem z velkého ??muzeme vypocitat pravdépodobnost,
7e vesmir je homogenni a izotropni no kone¢né jsme u néceho konkrétniho, rozumného za
celou tuto prednasku. .. na méfitcich 100 megap stejnych ve vSech smérech, jo my umi
vypocitat (vidim, ze se tu témef potad vypocitdva namisto pozorovani reality)
pravdépodobnosti pro vysi inflace, jak dnes popisuji nejriznéjsi problémy, a tak
lotestujete teoriil kvantové vinové funkce vesmiru [proti pozorovani ne tim, Ze mate klasickou
fyziku, ale mate soubor moznych klasickych vesmirti, kazdy s pravdépodobnostmi
popsatelnymi pouze um na dostateéné velké lince ? z velké banky ? nic moc

7:28 hodné ...a uz vime ,,Jak vznikl vesmir* (!)

JN, 20.11.2023 ... Hartle mé zklamal...

HDV = |((*%)

< "Nas vesmir", po velkém tiesku, je ,,koneéné misto* uprostied eukliedovsky plochého
nekone¢ného 3+3D cCasoprostoru, stav pied velkym tfeskem, ktery je plochy, nekone¢ny, bez
hmoty, bez toku ¢au, bez expanze, jak jinak, ... Na§ vesmir je to stav, ktery za¢ina — nastava
Velkym tfeskem, coz neni vybuch, ale ‘zména predchoziho stavu na nasledujicil, do stavu




plazmy, coz je extra vysoké zaktiveni rozméri = dimenzi dvou veli¢in. Je to vrouci (pravé)
vakuum, je to péna rozméru, to znamenad, ze je to konecné umisténi v nekoneéném plochém
Casoprostoru, ktery v ném ,,pluje-plave®. Tato zakladni "web-grid* ve stavu pted velkym
tieskem je stale tu kolem nés, existuje nejen pied velkym tfeskem, ale i po ném, je kolem nas
amy a cely slozity vesmir s hmotou a galaxii a ¢ernymi dirami a gravitacnimi poli
vznasime v té ploché 3+3D siti dGasoprostorul. Krasné je i to, Ze i matematik se bude divit,
kdyZz nemusi prozkoumat "jak" velka je singularita = "lokalita = na§ vesmir" a bude muset
rozpoznat moznost navrhovat realitu, Ze v nekone¢ném 3+3D nezakiiveném Casoprostoru
existuje (!) kone¢ny objem libovolné veliky, a i tato lokalita je témét nekonecna a témet
nulova...!!...! Ani matematik nedokaze ur¢it, jak velka je ,,jednotka“ — jednotkovy interval
délky nebo casu (!) v nekone¢ném mftizkovém rastru rozmért. To misto je "nas vesmir", jen
jeden.(!) Zadné nesmysly jako , multiverses. A Velky tiesk nebyl stvofenim vesmiru ,,z
niceho* (jak tvrdi teoretici strun), ale byl to "skok = okamzitd zména stavu" z ptredchoziho pre
big-bangového plochého nektivého 3+3D na nasledujici, ultra kiivy 3+3D. Opakuji:

zZ predeslého na nésledny stav (!!!), tj. "skok" (bleskova zména stavu) ze zcela plochého

casoprostoru do zcela zaktiveného Casoprostoru, s extrémné kiivymi dimenzemi, které se
rozbaluji (') 13,8 miliard let!!!!,

a) se rozbaluji, nikoliv expanduji, ale se rozbaluji do globalni ,,skute¢né velko-struktury®, sit’

galaxii (obloha plna galaxii. A vSeho, co vidime do ,,makrosvéta®, se ,,vznasi“ ; razné
zakiivené dimenze kazdého mista ve velkovesmiru, které vidime) a

b) jsou ploché dimenze po velkém tiesku >zabaleny, sbaleny, zakfiveny<!!!! v
mikrostruktufe = v mikrosvéte a to do hmoty !!!! ; jsou sbaleny (ty dimenze) po velkém tresku
atomu, molekul, na slou¢eniny chemicko-biologické. Atd, atd...., atd. , jak jsem popsal jinde,
uz mnoho let to popisuji jakym zplisobem a mechanizmem se tvoii elementarni ¢astice i

wevr

universe.com/index.php?nav=e

Podle fyzikli z Di Valentinova tymu tato anomalii (nd$ vesmir a velky tfesk) by se dalo
vysvétlit, kdyby mél rozpinajici se vesmir kulovy tvar. CoZ je dokonce totéz, 1épe, pokud je
expanze vysvétlena "rozbalenim"! Tohoto "pocate¢niho" zakiiveni ¢asoprostorovych dimenzi
v Big-bang = ve stavu zastaveni, ve kterém za¢ina plynout ¢as (ktery tu byl pied Treskem jen
jako stoicka veli¢ina, stoicky stav) a zacinaji expandovat = prostorové a ¢asové dimenze se
zacinaji rozbalovat ; tento stav Casoprostoru ultra-vysoké zakiiveni rozmérti ¢asu a délky, je
plazma, je to stav post-Flash plazmatu, péna. V této pén¢ "vakuum vie", na Planckovych
Skélach ziskava deformacnim balenim mini-lokality vinové balicky, které se stavaji
elementarnimi Casticemi, nas lidsky koncept, pakety, které se projevuji vlastnostmi !!, jako je
hmotnost, rotace, spin, naboj atd. atd. (Kazda ¢astice ma jiny pocet zabalenych rozmért a jiné
zakfiveni téchto; to pak urcuje jejich vlastnosti).

Pak takovy poc¢ate¢ni stav Vesmir, Casoprostor po Velkém tiesku, se zabaluje-sbhaluje, stale
dale a soucasné (!) expanduje ,,ven* ,,ze singularity* do makrostruktur. A soucasn¢ se zhrouti

vvvvvv
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déje nejen po velkém ttesku, ale baleni probiha dodnes; komplexni hmotnost bilkovin, DNA...
Pot4dd mame Planck-vakuum kolem nés, dnes, nepietrzité po celou historii tohoto !
Vesmiru..,, vSude kolem ndas ve vroucim vakuu planckovych a podplanckovych skal, probihaji
stejné pochody jako pied milionem let, jako pfed miliardou let a pred 14,24 miliardami let
hned po Velkém tfesku. Cely tento ,,mistni vesmir* se zakfivenymi rozméry je vnoien do
3+3D mtizky, v a sit’ plochych euklidovskych rozmérd. Vesmir ,,pluje v nekone¢ném
plochém Casoprostoru. A pritom z Ttesku probihd i *rozbalovani...a baleni*.

Jaky typ kiivky je to rozbaleni pro globalni verzi, nevim, a myslel jsem si to pied 35 lety, ze
toto rozbaleni je parabolické...; Shrnuti: znamena to, ze vesmir se rozpind, omlouvam se, se
odviji nejen (!) po Velkém tresku a po éfe reliktniho zateni, ale dodnes vSude kolem nas
(gravitacni zakiiveni je stale kolem, nezabalené, dalsi zakiiveni, elektromagnetické atd. jsou
jesté bézné .., jen ty "nejglobalnéjsi" 3+3D cCasoprostorove pole, gravitace, je nejrozsirencjsi a
je nemeftitelné, jak malé je zakiiveni blizi se absolutni rovinnosti- pfimosti.

Fyzici dokézali, ze cely vesmir je uvnitt cerné diry. Mj nzor:

Pokud by mysleni a chapani vesmiru smétovalo k tomu, Ze Jsoucno je zakiiveny ¢asoprostor
(v rané fazi jako extrémné zaktiveny, nyni zakiiveny malo na globalni drovni), pak smysli
dobfe, protoze napt. temné energie je stav velmi kiivého chaotického (!) Casoprostoru na
planckovskych skalach, ¢ili viici vakuum. Z tohoto pohledu pak Zijeme a okolni vesmir "je,
nachazi se" v ¢erné dife ..., neb toto je stav Casoprostoru. A pfit se je mozné uz jen o to jak
hodné je dnes Casoprostor kiivy na globalni Grovni a jak mnoho na mikrourovni. -

e

Physicists Proved The Entire Universe Is Inside A Black Hole. Our opinion: If the thinking
and understanding of the universe would point to the fact that Existence is a curved space-
time (extremely curved at an early stage, now slightly curved at the global level), then they
are right, because, for example, dark energy is a state of very curved chaotic (!) space-time on
the Planckian scales, i.e. a boiling vacuum. From this point of view, we live and the
surrounding universe "is, is located" in a black hole... because this is the state of space-time.
And it is only possible to argue about how much space-time is crooked today at the global
level and how much at the micro level.

https://www.youtube.com/watch?v=wHSh 8FHwIlo&t=166s

Jiti Podolsky — rozpad ¢asu

Co je vnitini mechanizmus ¢asu, co je jeho podstata...0 tom je Rovelliho kniha ; ja jsem
premyslel o Case a ptal sem se sebe, jakou ikonu bych mé¢l volit pro ¢as. Prvni co mé napadne
je krasny astrolab prazského orloje ; ¢as odmétuje vSechny déle ve svété. Orloj — astrolab pro
mé symbolizuje to co to je ¢as. Ja sem mé&l moZnost se podivat do orloje jak ten mechanizmus
pracuje. (...) Fyzika ve dvacatém stoleti, tedy uz v jedenadvacatém zjistila, Ze Cas je jiny, je


https://www.youtube.com/watch?v=wHSh_8FHwIo&t=166s

néco jiného nez jsme si mysleli, nez co vinimame. A to je ta kniha. Je to pét kapitol, kde
rozebird Rovelli ¢im je ¢as jiny (podle fyziky) nez jak ho vniméme. A v druhé ¢asti rozebira,
jak muze fyzika rozebirat Cas bez Casu ... a tak se vynofuje vnitini psychologicky cas.



