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(01)- Roger cosmologists today are focused on how the universe began focusing on inflation
theory and various other things but there's a more fundamental question did the universe begin
uh because in the past uh people assumed that the universal was forever and had different
kinds of cycles or steady state or whatever um you've been a little bit of a renegade in terms
of the traditional now conventional wisdom of inflation theory beginning the universe how
soft well one of the biggest motivations of the scheme which i've been putting for well for
about eight years now let me just describe roughly the scheme the current view is that the
universe began with what's called the big bang immediately following that was a stage of
inflation which was a an exponential expansion which settled down for one reason or another
into a more sedate expansion which then became a an exponential expansion which is what
we see uh what got the noble prize a few years ago the accelerated expansion of the universe
which i regard as a consequence of the lambda term the einstein introduced in his paper in
1917 for admittedly the wrong reason he wanted a static universe just at the wrong moment
when he was about to be announced the universe was expanding so he regarded that as his
greatest mistake in fact it turns out that it wasn't a mistake but not for the reason that einstein
originally introduced it but uh yeah there seems to be this exponential expansion self-similar
expansion if you like this the rate of expansion depends on the state of the size of the universe
now uh this observed exponential expansion is what we expect to happen in our remote future
unless something else happens so and i believe it will extend into the remote future now in
inflation theory there was a similar expansion in the very very early stages after the big bang
now i've never liked inflation right from the start for various reasons um and i'm proposing a
different idea which is that yes there was inflation in a sense but this was before the big bang
now an idea like that actually was put forward by the well known distinguished particle
physicists gabriel venenciano and he had a scheme in which the inflationary phase took place
before the big bang but that was sort of a one-off the view i'm taking is that what we regard as
the current picture of the universe but without inflation without the inflation immediately
following the big bang expansion and then the accelerated expansion is just one eon i'm
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calling it an eon aeon which is one of a succession of such eons so there will be another after
hours there was one before ours and the exponential expansion of that previous eon in its
remote future is what appears to be inflation in our model so there isn't a sense inflation in this
scheme but it's not the kind of inflation that's argued for in normal just order of magnitude
how long would an eon be to 10 to the what number a good order of magnitude is infinity
okay because the view you see you say how can that be infinity yeah well it depends on how
you measure time you see this is an issue and the argument is that to build a clock properly
you need mass now we have incredibly precise clocks now i don't know what the present
record is but if you think of it all the time from the big bang to now clocks are so precise that
it's well at least something like only a few percent off it would be to a few percent of a second
right so measuring the time from the big bang doesn't mean we know the time from the big
bang that accurately but the clocks would keep time to that precision now of course they
wouldn't survive in the big bang but don't worry about that now this precision in clocks
although it depends on a lot of technology and so on ultimately comes from the fact that we
have mass now we have mass in the universe and ultimately it is just the two most basic
equations of 20th century physics of course einstein's e equals m.c squared c is just a constant
so e and m energy and mass are equivalent the other great equation of 20th century physics is
planck max plancks e equals h new well f4 did we call it frequency frequency this tells you
that energy and frequency equivalent to putting these two equations together we conclude that
mass and frequency are equivalent so any stable particle is a clock in a sense with a very very
precisely defined frequency now the the other way around is that if we didn't have mass we
don't have clocks and if you don't have clocks you don't have a measure of time you don't
have a measure of distance in fact the meter rule you see in paris there's no use anymore you
would have to start that yes the meter rule in paris is not a good definition of a meter anymore
you define meter in terms of how long it would take light to travel you know whatever
fraction of a light second it is so it's really time that is the thing that defines the scale of things

(01)- Roger kosmologové se dnes zaméfuji na to, jak se vesmir zacal zamétovat na teorii
inflace a rizné dalsi véci, ale je tu jesté zasadnéjsi otazka, zda vesmir vznikl, protoze v
minulosti lidé pfedpokladali, ze vesmir je navzdy a ma rtizné druhy cykly nebo ustaleny stav
nebo COKOIRJINERD, cokoliv jiného znamena piipustit i myslenku, vizi, ze Vesmir pied velkym
treskem byl hladky, kiivosti dimenzi 3+3 k = 0, nekonecny, bez hmoty, bez energie bez poli,
Cas tu nebézel, rozpinani se nekonalo, (i tak pii nekonecnosti by bylo rozpinani irelevantni) a
...a po velkém tiesku, coZ nebyl vybuch, ale skokova zména stavu], se Gasoprostor extrémn
zkiivil , nastalo nikoliv rozpinani ¢asoprostoru, ale rozbalovani 3+3dimenzi
Casoprostoru (obrovsky rychlym exponencidlnim ,,seskokem* z na né&jaké piijatelné
Lk, k= 10maleislo 4§ tak tento stav &p byl hustou viici plazmou, zadal béZet as (protoZe se i
casoveé dimenze zacCaly rozbalovat), soubézné s rozbalovanim Cp nastalo i sbalovani dimenzi
do ,,balick* ( na skalach planckovskych cca 10 ) https://www.hypothesis-of-
universe.com/docs/aa/aa_030.jpg rekrutovaly se v tomto chaotickém viicim prostiedi 4 sily-
interakce a ,,usadili se ve ,,svych hladinach®, a balicky dimenzi https://www.hypothesis-of-
universe.com/index.php?nav=e se staly elementarnimi ¢asticemi hmoty, pfi ur¢itych
nastavenich ktivosti, coz se projevi jako vlastnosti hmoty ( ndboj, spin, podivnost, barva atd. a
dokonce i hmotnost je vlastnost )...a dale se spusti geneze sbalovani dimenzi, vede k vyrobé
slozité hmoty ( atomy, molekuly, slouc¢eniny chemické, pak biologické az k DNA ).
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https://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf .Dokonce se po velkém tiesku
rodi i nové a nové zékony, posloupnost zakont, pravidel a principt.

Vesmir tedy nevznikl, ale jeden stav ¢asoprostoru (bez hmoty) se skokoveé zmenil na jiny stav
casoprostoru (s hmotou), byl jsi tak trochu odpadlik, pokud jde o tradi¢ni, nyni konvenéni
moudrost teorie inflace, teorie inflace je Spatné. Moje teorie ,,skokova zména stavu kiivosti
je lepsi...( big-bang je zfejmé prvnim ¢lenem posloupnosti v ,,Principu stiidani symetrii

s asymetriemi‘ https://www.hypothesis-of-universe.com/docs/h/h_082.jpg ),
https://www.hypothesis-of-universe.com/docs/aa/aa_008.pdf ; https://www.hypothesis-of-
universe.com/docs/eng/eng_008.jpg ktera zac¢ina vesmirem, jak m¢kka a jedna z nejvétsich
motivaci schématu, ktery jsem uvedl uz asi osm let mi dovolte zhruba popsat schéma, podle
soucasného nazoru vesmir zacal tim, ¢emu se Fika velky tfesk, Ne, Vesmir (Velvesmir)
nezacal, ale ,,nas Vesmir* = stav po BB zacal... ktery bezprostfedné nasledoval, coz byla
faze inflace, ® ktera byla exponencialni expanzi, ktera se z toho ¢i onoho duvodu, ustalila.
Do klidnéjsi expanze, ktera se pak stala exponencidlni expanzi, coz je to, co vidime, uh, co
pred né€kolika lety ziskalo vzneSenou cenu, zrychlené rozpindni vesmiru, které povazuji za
dusledek terminu lambda, ktery Einstein piedstavil ve svém ¢lanku v roce 1917, nepochybné
ze Spatného divodu, kdy chtél staticky vesmir pravé ve Spatnou chvili, kdy mél byt oznamen,
7e se vesmir rozpind, takze to povazoval za svou nejvétsi chybu, ve skutecnosti se ukézalo, ze
to nebyla chyba, ale byla to chyba ! ale ne pro divod, pro¢ to Einstein pivodné zavedl, ale
zda se, ze existuje tato exponencidlni expanze podobnd expanze, pokud se vam to libi,
rychlost expanze zavisi na stavu velikosti vesmiru nyni uh tato pozorovana exponencialni
expanze je to, co ocekdvame aby se to stalo v nasi vzdalené budoucnosti, pokud se nestane
néco jin¢ho, a ja v&iim, ze se to rozsifi do vzdalené budoucnosti. Nyni v teorii inflace doslo k
podobné expanzi ve velmi ranych fazich po velkém tiesku, nyni se mi inflace nikdy nelibila.
za¢néte z riuznych divodi a ja navrhuji jinou myslenku, tak to uz jsme dva...ktera je
takova, Ze ano, v jistém smyslu tam byla inflace, ale tohle bylo ptfed velkym tfeskem, ted’
takovou myslenku ve skute¢nosti predlozili dobfe znami vyznaéni ¢asticovi fyzici Gabriel
Venenciano a on m¢l v sobé schéma které infla¢ni faze probihala pied velkym tieskem, ale to
byl jakysi jednorazovy nazor, ktery zastavam je, Ze to, co povaZzujeme za soucasny obraz
vesmiru, ale bez inflace bez inflace bezprostiedné nasledujici po expanzi velkého tfesku a
pak zrychlena expanze fudj je jen jeden eon, fikam tomu eon eon, ktery je jednim z
posloupnosti takovych eontl, takze po hodinach, kdy byl jeden pfed nasim, bude dalsi a
exponencialni expanze toho predchoziho eonu v jeho vzdalené budoucnosti je co se v nasem
modelu jevi jako inflace, takZe v tomto schématu neni smyslové inflace, ale neni to ten druh
inflace, pro ktery se argumentuje v normalnim fadu, jak dlouho by byl eon do 10 na jaké ¢islo
je dobry tad velikosti je nekonecno v potradku, protoZe pohled, ktery vidite, fikate, jak to
muze byt nekonecno, ano, zaleZi na tom, jak mé&fite ¢as, vidite, toto je problém a argumentem
je, ze ke spravnému sestaveni hodin potiebujete hmotu, kterou ted’ mame neuveéfitelné piesné
hodiny ted’ nevim, jaka je souCasna nahravka, ale kdyz na to myslite celou dobu od velkého
tresku po soucasnost, hodiny jsou tak pfesné, Ze je to dobré, alespoii néco jako jen par procent
méng, bylo by to pro par lidi procenta sekundy vpravo, takze méteni ¢asu z velkého tiesku
neznamend, ze zname cas z velkého tiesku piesné, ale hodiny by ted’ udrzovaly cas s touto

T vwvr

ptesnosti, ale, ale, hodiny pfece neudrzuji ,,tomu Vesmiru* ¢as, hodiny ‘merl tempo plyn utl'\
(které se miZe ménit). V kazdé samostatné lokalit€ vesmiru béZi jiné tempo Casu...
samoziejme, ze by velky tfesk neptezily, ale ne neboj se o tom, Ze nyni tato pfesnost hodin, 1

kdyZ to zavisi na mnoha technologiich a tak dale, nakonec pochazi ze skutec¢nosti, Ze mame
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hmotnost, nyni mame hmotnost ve vesmiru a nakonec jsou to samoziejme jen dvé
nejzakladnéjsi rovnice fyziky 20. Einsteinovo ; ¢ je jen konstanta, takZze energie a
hmotnost E a m jsou ekvivalentni. Dalsi velka rovnice fyziky 20. stoleti je Planck Max
plancks e se rovna h nova studna f4 nazvali jsme to frekvenéni frekvenci, to vam fika, ze
\energie a frekvence jsou ekvivalentnﬂ ?? Zakladni rovnici kvantové fyziky je rovnice E=hef.;
E je energie, h je Planckova konstanta a f je frekvence. ... Planckova konstanta, znac¢ena h,
vystupuje krom¢ vyzatovaciho zakona ¢erného télesa napft. v dtlezitych vztazich mezi energii
E afrekvenci f fotonu: E=h.f ; p.A=h ; E=p.A.f=m.c®=m.c.x.1/t

a mezi hybnosti p ¢astice a vinovou délkou 4 jeji De Broglieovy viny:

k tomu, kdyz slozime tyto dvé rovnice dohromady, dojdeme k zavéru, ze
\frekvence jsou ekvivalentnil, takze kazda stabilni ¢astice je hodina v jistém smyslu s velmi
ptesné definovanou frekvenci, nyni naopak kolem je, ze pokud bychom neméli hmotnost,
nemame hodiny a pokud nemate hodiny, nemate méfitko Casu, nemate métitko vzdalenosti ve
skuteénosti pravidlo metrt, které vidite v Pafiz uz nemas smysl pro zacatek, ze ano, pravidlo
metru v Pafizi neni dobrou definici metru, uz definujete metr z hlediska toho, jak dlouho by
svétlu trvalo cestovat, vite, jaky zlomek svételné sekundy to je, takze to je opravdu Cas, ktery
definuje méftitko veci

(02)- now that scale requires mass in one way or another either the mass hmotnost defined
by particles or in general relativity we have another good measure of clocks from neutron
stars going around each other and again just about as accurate you have another measure of
time but that requires general relativity and generativity is a theory of gravity and gravity
requires mass so those are things which involve mass in one way or another if you didn't have
mass scale is irrelevant big and small are equivalent so the idea is well in the one hand when
you go right back towards the big bang energies get so great that the masses of particles
become irrelevant way earlier than the higgs particle time if you like then the particles
become effectively without mass they're massless and so they don't have a way of measuring
the scale going to the wrong future almost all the particles around will be photons photons
again don't have a good measure of time so they don't know big from small so the idea is that
the very remote future and when i say very i really mean right out to infinity is like a big bang
now that's a big difficult thing to get your mind around because we think of one that's
stretched out and very and the other is the other is very squashed and very dense and hot yeah
they're very cold but when you squash the the cold the cold thing very undensed together you
get something very like the big bang so the argument is that the very remote future of what
i'm called the eon prior to ours what i'm postulating that existed prior to ours that infinity was
our big bang you need equations to make sense of it but that you can do and that carries you
through from the physics which was the very future of the previous eon to tell us what our big
bang should be like

The Big Bang

and just walk me through that transition one more time where you you have the previous uh
eon being uh expansion into where there's effectively no mass so you can't tell the difference
if it's big or small at that point that's right and then then what's that transition to generate the
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big bang well it's and people always ask me this you say when did it happen well you see
infinity is a perfectly good place in this scheme right but you really need the equations and it
makes a lot of sense when you start you just put down the transformations which make
infinity squash down and then you take the reciprocal and that's the stretching out which gives
you for the big bang and uh okay you've got to have some other equations to make this unique
so there's a bit of delicate problems and

Endless Aeon Cycles

if we would go with that which is a big step but if you go that then you could have that
infinite in both directions you don't have to have a beginning you just could have these these
endless aeon cycles however long they are even well the beginning is at a definite time
because of each one yes of each one that's right yeah but but there's no beginning to the whole
sequence there's no big that's right yes no it's in you could imagine a model where they
change or something but that's not what i'm putting forward the idea is yes the previous eon
was in general terms like ours the one before it was in general terms like ours and so on
indefinitely in both directions and when you stop and
Why Reality
think about it you know the question comes up why is reality like that questions of this sort i
don't think i can go very far towards asking but answering but um

[Applause]

i don't know why reality i don't know what is reality or why reality is what it is i mean in the
scheme it's a bit like the old steady state model you see and i think i was to some extent
influenced by that because when i got interested in cosmology first at cambridge that was a
time when bondi and gold and hoyle were producing this theory and my good friend denis
yama and they were all terribly excited about this idea of a universe that was always there you
see and so i think that rubbed off on me to some degree i was worried by how it didn't seem to
make consistent sense with general relativity and i think bondi was worried by that too and
when people decided yes there was a big bang and the evidence for that is pretty convincing
and so i went along with that but nevertheless there's something philosophically about the old
steady state model and it's interesting you see einstein wanted a static model newton in a
similar way wanted something unchanging forever like this so there's something in this all
perhaps which would like a a an eternal universe and uh it so it has an appeal of that kind
that's not a very scientific argument no it's a legitimate one but i think perhaps a legitimate
argument because you might ask you know why was the big bang exactly as it was and it
seemed to have lots of structure to it of various different kinds you see and why was that

(02)- nyni, kdyz méfitko vyzaduje tak ¢i onak hmotnost, at’ uz hmotnost definovanou
Casticemi, nebo v obecné relativité, mame dal$i dobré méteni hodin z neutronovych hvézd,
které se obihaji kolem sebe, a opét stejné piesné, jako mate dalsi miru Cas, ale to vyzaduje
obecnou relativitu a generativita je teorie gravitace a gravitace vyZaduje hmotnost, takze to
jsou véci, které zahrnuji hmotnost tak ¢i onak, pokud jste neméli hmotnostni méftitko, je
irelevantni velké a malé jsou ekvivalentni, takze mySlenka je v potadku ten ruku, kdyz se
vratite zpét k velkému tiesku, energie se tak zvéEtsi, Ze se hmotnosti ¢astic stanou
irelevantnimi mnohem dfive nez ¢as Higgsovych ¢astic, cheete-li, pak se ¢astice stanou
efektivné bez hmoty, jsou bez hmotnosti, a tak nemaji zplisob méfeni, méfitka mifi do Spatné
budoucnosti : téméi vsechny ¢astice kolem nas budou fotony, fotony opét nemaji dobrou miru
Casu, takze neznaji velké od malého, takze myslenka je, ze velmi vzdalena budoucnost a kdy



tfikat velmi, opravdu to myslim pfimo do nekonecna je ted’ jako velky tfesk, to je velka
obtizna véc, aby ses dostal do mysli, protoze myslime na jeden, ktery je nataZeny a velmi a
druhy je ten druhy je velmi zmacknuty a velmi husty a horky, ano, jsou velmi studené, ale
kdyz zmacknete chlad, chladna véc velmi nezhusténa dohromady, ziskéate néco velmi
podobného velkému tresku, takze argumentem je, ze velmi vzdalena budoucnost toho, cemu
se fiké eon pted naSim, o Cem predpokladam, ze existovala pted naSim, ze nekonecno bylo
nasim velkym treskem, co =0 (?!) ; o/1=0/1 ; nyni udélame rosadu 1/oo = 0/1 a to uz plati
potiebujete rovnice, abyste tomu dali smysl, ale které mtizete ud¢lat, a to vas provede fyzikou,
ktera byla samotnou budoucnosti minulého eonu, abyste nam fekli, jaky by m¢l byt nas velky
tiesk.

Velky tiresk

a prosté mé proved’ tim piechodem jesté jednou, kde mas predchozi uh eon expanze do mista,
kde fakticky neexistuje zadna hmota, v plochém 343D casoprostoru opravdu hmota neni, ta
je/bude ve kiivém casoprostoru, protoze i hmota je vyrobena z dimenzi ¢asoprostorovych...
takZze nedokazes rozeznat rozdil, jestli je v tom bod¢ velkd nebo mala, to je spravné, a pak co
to je pfechod ke generovani velkého tfesku dobfe to je a lidé se mé na to vzdycky ptaji fikas,
kdy se to stalo dobfte, vidis, Ze nekonecno je v tomto schématu naprosto dobré misto, ale ty
rovnice opravdu potiebujes a dava to velky smysl, kdyz zacnes prosté odlozite transformace,
diky kterym se nekonecno squashuje, a pak vezmete recipro€ni a to je protaZeni, které vam
da velky tresk, a oukej, musite mit néjaké dalsi rovnice, abyste to udélali jedinecnym, takze je
tam trochu choulostivé problémy a

Nekonec¢né eonské cykly,

pokud bychom §li s tim, co je velky krok, ale pokud to udélate, pak byste mohli mit to
nekone¢no v obou smérech, nemusite mit zacatek, prosté¢ mizete mit tyto nekone¢né eonové
cykly, at’ jsou jakkoli dlouhé.

eonsky cyklus = oo/1 =1/0 ; ; recipro¢ni otaceni zlomku. Zacatek je v urcity cas,
protoze kazdy ano, kazdy to je spravné, ano, ale cela sekvence nemé zacatek, neni tam zadny
velky spravny ano ne je to v tom, Ze si dokdzete predstavit model, kde se zméni nebo tak
n&co, ale to neni to, co piedkladam myslenka je ano, predchozi eon byl obecné jako nas,
pfedtim byl obecné jako nas a tak ddle neomezené v obou smérech a kdyZ zastavite a
Proc¢ Realita

pfemyslej o tom, vis, ptichdzi otazka, proc je realita takova, otazky tohoto druhu, nemyslim
si, Ze mohu jit ptili§ daleko k tomu, abych se zeptal, ale odpovéd¢l, ale ehm [Potlesk] Nevim,
pro¢ realita, nevim, co je realita nebo pro¢ je realita takova, jaka je. Myslim ve schématu je to
trochu jako stary model ustadleného stavu, ktery vidite, a myslim, Ze jsem tim byl do urcité
miry ovlivnén, protoze kdyz jsem se poprvé zacal zajimat o kosmologii v Cambridge, to byla
doba, kdy Bondi, Gold a Hoyle vytvaieli tuto teorii a mtij dobry piitel Denis Yama a vSichni
byli strasné nadSeni z této myslenky vesmiru, ktery tu vzdy byl, vidite, a tak jsem myslet to
me do jisté miry znepokojilo, obaval jsem se toho, jak se zdalo, ze to nedava konzistentni
smysl s obecnou relativitou, a myslim, Ze to znepokojovalo i Bondiho, a kdyz se lidé rozhodli,
7e ano, nastal velky tiesk a [ditkazy pro to jsou docela presvédgivd, 222 ne, ne, ditkazy
rozpinani vedou k jedné singularité¢ = Velky tresk, https://www.hypothesis-of-
universe.com/docs/c/c_032.gif , ale rozbalovani ¢&p vede k navrhu — vizi — modelu, kdy
gasoprostor >vyvéra< na planckovskych §kalach ,,z nuly*, tedy z 10 a to kolem nas,
kdykoliv}, kdekoliV] coz je uzasné..., znamena to, Ze se na planckovskych $kalach rodi nova
hmota = energie vakua, viiciho vakua, rodi se pary ¢astic a anticastic (hned anihiluji) jak

ten
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tomu bylo po Velkém tresku. Znamena to, Ze temna energie se rodi furt a vSude a proto je
hustota vesmiru konstantni . ..(objem roste, hmota roste) ; atak jsem s tim
souhlasil, ale pfesto je na starém modelu ustaleného stavu néco filozofického a je zajimave,
jak vidite Einstein chtél staticky model, Newton podobnym zplisobem chtél néco neménného
navzdy takhle, takZe v tom vSem je mozna ‘néco, co by chtélo vécny vesml’r\ a uh, takze to ma
pritazlivost tohoto druhu, coz neni pfili§ védecky argument, ne, je to legitimni, ale myslim, ze
mozna legitimni argument, protoze byste se mohli zeptat vas vite, pro¢ byl velky tfesk presné
takovy, jaky byl, a zdalo se, ze ma mnoho rtuznych struktur, chyba tvahy..., zménila se
pouze kiivost dimenzi, ta se pak rozbaluje v makro-vesmiru az ten ,,v nekone¢nu‘ bude (zase)
plochy a nastane novy BB. jak vidite, a pro¢ tomu tak bylo

(03)- structure there well if there was nothing before it it's hard to answer that question but
here we say yes it had that structure at that big bang because the eon before it had the
structure it had of course it's a an endless chain which goes on forever but nevertheless you
can sort of
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at each stage answer that question

(03)- struktura tam dobte, pokud pied tim nic nebylo, je tézké na tuto otdzku odpovédét, ale
tady fikame ano, mé&lo to tu strukturu pii tom velkém tfesku, protoze eon pred tim mél
strukturu, nemél zadnou strukturu, byl plochy dvouveli¢inovy kterou mél, samoziejmé je to
nekonecny fetézec, ktery pokracuje vécné, ale presto mizete tak néjak
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v kazdé fazi odpovédét na tuto otazku. [Potlesk] pro eon, a...a vypiskat HDV od Navratila, ..
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