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Discover Stephen Hawking's final theories on the origin of time and the universe, which he
and Thomas Hertog worked on together for 20 years. Watch the Q&A with Thomas here:

_ﬂ * Q&A: On the origi... Buy Thomas's book here: https://geni.us/K2Avz Perhaps the
biggest question Stephen Hawking tried to answer in his life was how our universe could have
created conditions so perfectly hospitable to life. Pondering this mystery led Hawking to
study the big bang origin, but his early work ran into a crisis when the maths predicted many
big bangs producing a multiverse — countless different universes, most of which would be far
too bizarre to harbour life. Holed up in the theoretical physics department at Cambridge,
Stephen Hawking and his friend and collaborator Thomas Hertog worked shoulder to
shoulder for twenty years on a quantum theory of the big bang that could account for the
universe’s life-friendly character. As their discovery journey took them deeper into the big
bang, they were startled to find a deeper level of evolution in which physical laws transform
and simplify until particles, forces, and even time itself fades away. Once upon a time,
perhaps, there was no time. This led them to a revolutionary idea: the laws of physics are not
set in stone but are born and co-evolve as the universe they govern takes shape. Find out how
Thomas Hertog and Stephen Hawking published this final theory together, proposing their
radical new Darwinian perspective on the origins of our universe. In doing so, Thomas offers
a striking new vision that ties together more deeply than ever, the nature of the universe’s
birth with our existence. This new theory profoundly transforms the way we think about our
place in the order of the cosmos and may ultimately prove Stephen Hawking’s biggest legacy.
This talk was recorded at the Ri on 28 March 2023. Thomas Hertog is an internationally
renowned cosmologist. He received his doctorate from the University of Cambridge and
joined the University of California at Santa Barbara in 2002. Currently he is professor at the
Institute for Theoretical Physics of the University of Leuven and member of the International
Solvay Institutes in Brussels. Thomas has been a key collaborator of the late Stephen
Hawking since 1998. Together they developed a new theory of the big bang origin of the
universe. He lives with his wife and their four children in Bousval, Belgium. -- A very special
thank you to our Patreon supporters who help make these videos happen, especially: modsiw,
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Objevte posledni teorie Stephena Hawkinga o ptvodu ¢asu a vesmiru, na kterych spolu s
Thomasem Hertogem pracovali 20 let. Podivejte se na otazky a odpovédi s Thomasem zde: ¢
Otazky a odpovédi: O puvodu... Thomasovu knihu kupte zde: https://geni.us/K2Avz Snad
nejvetsi otdzkou, kterou se Stephen Hawking ve svém zivoté snazil zodpovédét, bylo, jak
mohl nas vesmir vytvofit podminky tak dokonale pohostinni k zivotu. Pfemysleni o této
zahad¢ vedlo Hawkinga ke studiu ptivodu velkého tiesku, ale jeho rand prace se dostala do
krize, kdyz matematika predpovédéla, ze mnoho velkych treskli vytvoii multivesmir —
nespocet riiznych vesmird, z nichz vétSina by byla pftili§ bizarni na to, aby ukryvala zivot.
Stephen Hawking a jeho pfitel a spolupracovnik Thomas Hertog, schovani na katedie
teoretické fyziky v Cambridge, pracovali dvacet let bok po boku na kvantové teorii velkého
tiesku, kterd by mohla vysvétlit charakter vesmiru, ktery je pratelsky k zivotu. Kdyz je jejich
objevna cesta zavedla hloubéji do velkého tresku, byli prekvapeni, kdyz nasli hlubsi uroven
evoluce, ve které se fyzikalni zakony transformuji a zjednodusuji, dokud ¢astice, sily a
dokonce i samotny ¢as nezmizi. Kdysi shad nebyl ¢as. To je vedlo k revolu¢ni myslence:
fyzikalni zakony nejsou vytesany do kamene, ale rodi se Ano, i ja mam tento nazor a spole¢né
se vyvijeji, kdyZ se formuje vesmir, ktery ovladaji. Zjistéte, jak Thomas Hertog a Stephen
Hawking spole¢né publikovali tuto zavére¢nou teorii a navrhli sviij radikéalni novy
darwinovsky pohled na piivod naseho vesmiru. Thomas tak nabizi uZasnou novou Vizi, kterd
spojuje hloubéji nez kdy jindy, povahu zrozeni vesmiru s nasi existenci. Tato nova teorie
hluboce méni zpisob, jakym premyslime o naSem misté v fadu vesmiru, a mize nakonec
prokézat nejvétsi odkaz Stephena Hawkinga. Tato pfednaska byla zaznamenana v Ri dne 28.
biezna 2023. Thomas Hertog je mezinarodné uznavany kosmolog. Doktorat ziskal na
University of Cambridge a na Kalifornskou univerzitu v Santa Barbate nastoupil v roce 2002.
V soucasné dob¢ je profesorem na Institutu pro teoretickou fyziku Univerzity v Lovani a
¢lenem International Solvay Institutes v Bruselu. Thomas je od roku 1998 klicovym
spolupracovnikem zesnulého Stephena Hawkinga. Spoleéné vyvinuli novou teorii vzniku
vesmiru velkého tiesku. Zije se svou Zenou a jejich étyfmi détmi v belgickém Bousvalu. --
Velmi zvlastni podékovani patii nas§im podporovatelim Patreonu, kteti pomahaji tato videa
uskutec¢nit, zejména: Modsiw, Anton Ragin, Edward Unthank, Robert L Winer, Andy
Carpenter, William Hudson, Don McLaughlin, efkinel lo, Martin Paull, Ben Wynne-
Simmons, Ivo Danihelka, Kevin Winoto, Jonathan Killin, Stephan Giersche, William
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(01)- Foreign [Applause] okay well thanks for coming out um about 25 years ago Stephen
Hawking invited me to his office to discuss the Big Bang that was his way of doing a job
interview so um | go there I I slowly push open the door and there is | find him staying quietly
in his chair smiling gently as always and complete silence there's a screensaver scrolling is
one of these old-fashioned screensavers scrolling across the screen saying something like to
boldly go where Star Trek fears to tread um so Stephen had already lost his voice by then but
he could speak through a computer voice and this is what he said [Music] [Music] so good
luck with your next job interview in fact this first conversation was a revelation for me | had
never previously encountered the physicist who was asking these questions um who was
guided Stephen was one of these rare scientists who was Guided by these big questions that
humans have fast all the time where do we come from uh what's our place in the grand
scheme and so even though Hawking famously declared philosophy debt and even though he
was most of the time thinking about black holes and the Big Bang in my mind in his heart he
was really a humanist a modern humanist and so one way or another | survived this job
interview and what ensued was not only a great PhD but 20 years of a very intense
collaboration which is what my book is about and I'm gonna give you a teaser tonight because
you haven't read it because it isn't out yet right um so what did Stephen mean when
cosmologists ask such a question they're thinking of the the thinking of well was there a grand
plan behind the universe a grand design if you wish that makes it fit for life and it really starts
from an observation we have had um the um two years ago on Christmas Day the launch of
the James Webb Space Telescope uh folded like an origami into that spacecraft and then since
then it has spread its wings it has composed its mirrors and it is now a million miles away
from here in a dark spot looking at our universe and what it finds for instance are these giant
Cosmic Cliffs these Cliffs these giant clouds of cars in the costumes Cosmos is where new
stars and planets are born in these clouds you find already the basic building blocks of life the
atoms the organic molecules that would later sustain life so somehow at some level this
biophilic nature of our universe is all around us and previously in the old days people would
say well there was some designer the universe was destined to be like this the famous final
cause of Aristotle nowadays we Trace that cradle of life back 13 billion years to the Big Bang
the universe wasn't born with these clouds No they arose from 13 billion years of cosmic
evolution and it is 13 billion years ago that we find the deeper roots of the conditions that
would ultimately make our universe a habitable place we have a lot of dark matter in the
universe which makes which makes it possible for Galaxies to form we have the right particle
forces which makes it possible for atoms and complex molecules to exist and we don't often
think about it but we also have three dimensions of space which is really very handy when it
comes to having solar systems and stable atoms and so forth so today we trace the habitability
of our universe to the form to the nature of the fundamental laws of physics it is a little bit the
laws of nature are a little bit like a cosmic barcode say like a birth certificate and this one
turned out to be a pretty good one so the question that was in Hawking's mind during our first


https://anchor.fm/ri-science-podcast
https://www.flowee.cz/civilizace/11354-mylil-jsem-se-rekl-stephen-hawking-mlademu-vedci-a-napsali-dalsi-knihu
https://www.flowee.cz/civilizace/11354-mylil-jsem-se-rekl-stephen-hawking-mlademu-vedci-a-napsali-dalsi-knihu
https://www.rigb.org/editing-ri-talks
http://bit.ly/RiNewsletter

meeting was really why are the laws of nature the way they are why is the form the
mathematical form of the laws of nature is what it is now what are the laws of nature in fact
the idea that there is such a thing like a law of nature also goes back a long long way it goes
back to many people say Alexander an ancient Greek philosopher um who came up with the
idea that not only Society but also nature is governed by some sort of laws and gradually
scientists discovered the mathematical Roots behind those laws famously Newton and you
know the laws of Newton wrote down that mathematical form and with that the laws began to
have their own sort of life in a way famously Newton would uh promote these laws to some
kind of transcendental truths and that was born out of from born from expert art from
experience really in the 19th century one of the most famous moments in science was really
when a Frenchman leverier was using Newton's Laws calculating with Newton's Laws and he
found he could predict a new planet that way and that planet turned out to be Neptune so
whatever you guys think of the French they they did discover a new planet just by calculating
right and so this idea that the laws of nature are written down in the language of mathematics
and they act as some

(01)- Zahrani¢ni [Potlesk] dobte, dékuji, Ze jste vystoupili um asi pied 25 lety mé Stephen
Hawking pozval do své kanceléte, abych probral velky ttesk, coZ byl jeho zptisob, jak délat
pracovni pohovor, takze jdu tam I Pomalu oteviu Dvefe a tam je Zjistil jsem, ze tiSe sedi na
svém kiesle a jemné& se usmiva jako vzdy a Gplné ticho, je tu spofi¢ obrazovky posouvani je
jednim z téchto staromddnich spofict obrazovky, které se posouvaji po obrazovce a fikaji
néco jako jit sméle tam, kam se Star Trek boji Slapat, takZe Stephen uz v té dob¢ ztratil hlas,
ale mohl mluvit poc¢itaovym hlasem a to je to, co fekl [Hudba] [Hudba], takZe hodn¢ $tésti
pfi pfistim pracovnim pohovoru, ve skutecnosti byl tento prvni rozhovor pro mé zjevenim, se
kterym jsem se nikdy pfedtim nesetkal Fyzik, ktery kladl tyto otazky, ehm, ktery byl veden
Stephen, byl jednim z téchto vzacnych védct, kteti se nechali vést témito velkymi otazkami,
které lidé neustale rychle kladou, odkud pochazime uh, jaké je nase misto ve velkém
schématu, a tak i kdyz Hawking slavné prohlasil filozoficky dluh, a i kdyz vétSinu ¢asu
ptemyslel o ¢ernych dirach a velkém tfesku v mé mysli ve svém srdci, byl opravdu
humanistou a modernim humanistou, a tak jsem tak ¢i onak ptezil tento pracovni pohovor a
nasledovalo nejen skvély doktorat, ale 20 let velmi intenzivni spolupréce, o ¢emz je moje
kniha, a dnes vecer vam dam upoutdvku, protoze jste ji necetli, protoZe jesté nevysla, tak co
udélal Stephen znamena, Ze kdyZ se kosmologové ptaji na takovou otazku, mysli na myslenku
dobte, byl za vesmirem velky plan, velkolepy plan, pokud si ptejete, aby byl vhodny pro zivot
a opravdu to zagina pozorovanim, které jsme méli ehm pied dvéma lety na Stédry den byl
start vesmirného teleskopu Jamese Webba uh slozeny jako origami do této kosmické lodi a od
té doby roztahl kiidla, slozil své zrcadla a nyni je odsud milion mil daleko na tmavé skvrné
pfi pohledu na nas vesmir a to, co najde, jsou napiiklad tyto obii vesmirné ttesy tyto utesy
tyto obii mraky aut v kostymech Kosmos je misto, kde se v téchto oblacich rodi nové hvézdy
a planety, jiz najdete zdkladni stavebni kameny Zivota atomy organické molekuly, které by
pozdéji tak néjak udrzely Zivot na urcité tirovni, tato biofilni povaha naseho vesmiru je vSude
kolem nés a dfive, za starych Cast, lidé fikali, Ze existuje n¢jaky konstruktér, vesmir byl
pfedurcen k tomu, aby byl takovy, dnes slavna posledni pfi¢ina Aristotela sledujeme kolébku
zivota zpét 13 miliard let k velkému tfesku vesmir se nezrodil s témito mraky Ne, vznikly z
13 miliard let kosmického vyvoje a je to pted 13 miliardami let, kdy nachazime hlubsi koteny
podminek, které¢ V konecném disledku by se na$ vesmir stal obyvatelnym mistem, ve vesmiru



mame spoustu temné hmoty, coZ umoznuje, aby se galaxie tvotily, mame ty spravné sily
&astic, které umoziuji existenci atomi a slozitych molekul a my ne. Casto o tom premyslime,
ale mame také tfi dimenze prostoru, coz je opravdu velmi uzite¢né, pokud jde o slunecni
soustavy a stabilni atomy a tak dale, takze dnes sledujeme obyvatelnost naseho vesmiru az po
formu az po povahu zakladnich zakont fyzika je to trochu pfirodni zdkony jsou trochu jako
kosmicky ¢arovy kod tikaji jako rodny list a tento se ukazal jako docela dobry, takze otdzka,
ktera byla v Hawkingové mysli béhem naseho prvniho setkani, byla opravdu proc¢? Ptirodni
zakony takové, jaké jsou, pro€ je forma matematicka forma ptirodnich zakoni je to, co je
nyni, jaké jsou pfirodni zdkony ve skutecnosti myslenka, ze existuje néco jako ptirodni zékon,
se také vraci dlouha dlouhd cesta saha k mnoha lidem tika Alexander staroveéky fecky filozof
um, ktery ptisel s myslenkou, Ze nejen spolecnost, ale i ptiroda se fidi n¢jakymi zdkony a
postupné védci objevili matematické kofeny za témito zakony, které jsou proslulé Newtonem
a vami veédét, ze Newtonovy zakony zapsaly tuto matematickou formu a s tim zakony zacaly
mit sviij vlastni druh Zivota zptisobem, ktery slavné Newton povysil tyto zdkony na néjaky
druh transcendentalnich pravd a ktery se zrodil ze zrozeni z odborného uméni ze zkusenosti
skute¢né v 19. stoleti bylo jednim z nejslavnéjSich okamzikl ve véd¢ skutecné to, kdy
francouzsky péak pouzil Newtonovy zakony a pocital s Newtonovymi zakony a zjistil, Ze
dokaze ptedpovédet novou planetu timto zpisobem a ta planeta se ukédzala jako Neptun, takze
cokoliv myslite na Francouze, oni objevili novou planetu pouhym sprdvnym vypoctem, a tak
tato myslenka, Ze ptirodni zadkony jsou zapsany v jazyce matematiky a funguji jako néjaké

(02)- sort of barcode as some sort of cosmic truth persisted and famously also Einstein held
on to this View the idea that there should be a law of nature that dictates How the Universe
should be and therefore that was in its kernel an answer to the question that Hawking was
posing during your first encounter but you see Einstein is looking a little puzzled and indeed
things were not working out as he uh hoped it would here's Einstein's famous formula with the
the alumni with the dark energy term he added the the lamb that you see there and that's a
that's a truly beautiful formula it's a dialogue between on the left space and time their shape
their form and on the right matter and in the and the quality sign in the middle is where the
magic happens it says that the shape of space is related to the matter in the universe the
trouble was that there was this Belgian guy Giorgio Le Metro a who was working with
Einstein's theory and who was trying to apply it to the entire universe to all of space and he
discovered that if he were to do it that he if he did so that space should be expanding and we
have here a live demonstration uh | believe with Michael who is going to uh vividly who is
going to make a lot of noise so space expands and there's a consequence the major says
galaxies star this should really be used to think of it as galaxies galaxies move away from
each other even though these galaxies don't quite move there's there there remain on the same
spot because space itself expands well | think it's shrinking now but if space itself expands um
galaxies are moving away now but here comes the key point the sort of Act of Genius of the
major he said okay if that is the picture let's turn around the arrow of time let's run the history
of the universe backwards of course if space expands towards the future when we go back in
time the space and time get strongly curved and ultimately the fabric of space-time destroys
itself and that's what became known as The Big Bang and the reason this was bad news for
Einstein is that with that destruction also Einstein's formula destroyed itself and so he was in
bad shape with his theory um what do you do when you discover the Big Bang the major was
a priest so he couldn't tell his wife so he wrote a poem about it here it is a poem about the first



instant uh when there was the now which has no yesterday because yesterday there was no
space so the major sort of drives home this idea that the Big Bang is not just an explosion but
that the Big Bang is also the origin of space and time itself showing you the man himself in an
interview he gave shortly before he died in 64. an interview by the way which only recently
resurfaced after being buried for 50 years in the archives of the Belgian Broadcasting
Company in it the major didn't talk about the Big Bang the Big Bang the name Big Bang was
invented probably here in London um the major talked about the origin of of time as a prey or
the origin of the world as a Primeval Atom a sort of abstract State out of which time and space
would emerge and two years ago when | was when | was organizing when | was creating an
exhibition in Levin about time and all that um my co-creator Hannah where is she came up
with a brilliant idea to evoke this idea of La major by uh getting us one of Constantine
brancusi's famous acts a work of art which incidentally was made around the same time 1927
and it's called a sort of undifferentiated very abstract State about which you cannot say
anything and of course decades later Hawking in his early work in which in uh which which
we could all read about in Brief History of Time came up with sort of the first scientific
description of a kind of cosmic egg which we which he would call a creation from nothing um
which is very much in the spirit of I think how the major uh taught about it no back to this
design question maybe the Big Bang isn't too bad Maybe there is just one Universe coming
out of it and then we'll be done so let me try it out unfortunately many many universes came
out of his calculations each curve that you see here is the history of a possible Universe on the
horizontal axis you have time on the vertical axis you have the size of the universe so some of
these universes expand and then contract and others keep on expanding so the Matrix found a
whole Zoom of possible universes and all the way um in the left corner it's difficult to read |
guess but trust me he writes T equals zero that is the very first instance it's the very first time
that in a scientific document there was a reference um to the Big Bang and the problem of the
habitability of the universe it's mysterious biophilic nature is in fact already there all these
universes are sterile there is only one which he found which potentially Harbors stars and
galaxies gas clouds and the great Cradles

(02)- jakysi ¢arovy kod jako né&jaky druh vesmirné pravdy pietrvaval a Einstein se slavné
drzel tohoto nazoru. Nazor, Ze by mél existovat zdkon ptirody, ktery diktuje, jaky by mél
vesmir byt, a proto byl v jeho jadru odpovédi na otazka, kterou Hawking polozil béhem
vaseho prvniho setkdni, ale vidite, Ze Einstein vypada trochu zmaten¢ a skutené véci
nefungovaly, jak doufal, Ze to bude, tady je Einsteintv slavny vzorec s absolventy s terminem
temné energie, ktery pfidal beranek Ze tam vidite a to je opravdu krasny vzorec, je to dialog
mezi nalevo prostorem a ¢asem, jejich tvarem, formou a napravo hmotou a ve znaku kvality
uprostied je misto, kde se dé&je kouzlo tikd, Ze tvar prostoru souvisi s hmotou ve vesmiru,
problém byl v tom, ze tam byl belgicky chladpek Giorgio Le Maetre a, ktery pracoval s
Einsteinovou teorii a ktery se ji snazil aplikovat na cely vesmir na cely vesmir a zjistil, Ze
pokud mél to udélat tak, Ze kdyby to udé€lal, tak by se prostor m¢l roz§ifovat a my tady mame
zivou demonstraci uh, véfim, Ze s Michaelem, ktery bude, uh, zive, kdo ud€la hodné hluku,
takZe se prostor roz$iii a bude to mit diisledek Major tika, Ze hvézda galaxii by se to mélo
skute¢né pouZit k uvazovani, protoze galaxie se galaxie od sebe vzdaluji, i kdyzZ se tyto
galaxie Uplné nepohybuji, tam zlistdvaji na stejném misté, protoZe samotny prostor se dobie
rozpina, myslim, Ze se nyni zmensuje, ale pokud se vesmir sam rozpina, galaxie se ted’



vzdaluji, ale tady pfichazi kli¢ovy bod, ten druh Genialniho ¢inu majora, pak fekl dobfe:
pokud je to obrazek, otoéme se kolem Sipky €asu, tento navrh, tj. otocit obraz vyvoje vesmiru
proti stivajici Sipce ¢asu znamena ,,zabalovani, shalovani globalni kiivosti ¢asoprostoru.
Ovsem musime k tomuto ,,zabalovani“ tfi casovych dimenzi ptidat jeste ,,zabalovani ti
délkovych dimenzi, prostor, protoze ¢asoprostor je 3+3 dimenzionalni. Béh, tok ¢asu neni nic
jiného nez ,,rozbalovani* ktivosti tii ¢asovych dimenzi. Pfitom neni nemozné si predstavit, ze
jedna casova dimenze se rozbasloje ,,jinym tempem® nez ony dv¢ ostatni dimenze. béZme
samoziejme historii vesmiru zpét. Pokud se prostor rozSifuje smérem k budoucnosti, kdyz
se vratime v ¢ase, prostor a ¢as se silné€ zakrivi Ano, prave jsem to popsal svymi slovy...a
nakonec se struktura ¢asoprostoru (zrnitost, bizarné nepravidelna) zni¢i sama sebe myslim se
neznici, ale lokalita konecnd = nas poTreskovy vesmir se zabali do té extrémni kiivosti a to je
to, co se stalo zndmym jako Velky tfesk Ano, ale chapat to musime jakozto ,,zménu stavu®,
zménu pro ,,zvolenou* lokalitu v ¢asoprostoru pred big-bangem skokem do koneéné lokality
po BB = nas vesmir, ktera je extrémné zkfivena... a divodem, pro¢ to byla pro Einsteina
Spatna zprava, je, Ze ta destrukce se také zniéila Einsteinova formule, Neumim matematiku,
ale mé¢ly by chytré hlavy formulovat ,,konecnou lokalitu® v nekone¢ném 3+3D Casoprostoru,
a...amyslim to je spravny zplisob (vy)feseni singularity a tak byl se svou teorii ve §patném
stavu hm co udélas, kdyz objevis velky tiesk major byl knéz, takZe to nemohl fict své Zené,
tak o tom napsal basefi sem to je baseni o prvnim okamziku, kdy bylo pfitomno, které nema
vcera, protoze v€era tam nebylo misto, takze hlavni typ vede doma myslenku, ze Velky tfesk
neni jen vybuch, ale ze Velky tiesk je také plivodem-pivodcem samotného prostoru a ¢asu.
Ne. Myslim, kdyby major Lemaitre ¢etl mou verzi, HDV, Ze by ji uznal: BB je skokova
zmeéna stavu Casoprostoru pred BB ( plochy ¢p ) na extrémné zaktiveny stav dimenzi po BB
kde se rodi-rekrutuje hmota ki¥icenim dimenzi do ,,balickti + geneze hmoty i ¢asoprostoru. Pak
vesmir ,,pracuje* na rozbalovani skoronekonec¢né dlouho, az dojde znova na rozhrani =
velky tresk ¢.2...viz R.Penrose vam ukazuje samotného muze v rozhovoru, ktery poskytl
kratce pred svou smrti v roce 64. rozhovor mimochodem, ktery se teprve nedavno znovu
objevil poté, co byl 50 let pohiben v archivech belgické vysilaci spolecnosti v ném major
nemluvte o velkém tfesku o velkém tfesku ndzev Big Bang byl vynalezen pravdépodobné zde
v Londyné um major mluvil o piivodu ¢asu jako koristi ha, ano, kiivosti dimenzi veli¢iny
CAS nebo o ptivodu svéta jako praptivodniho atomu, jakysi abstraktni stat z kterého se ¢as a
prostor se vynori Je od fyzikd nesmirné sobecké, (a take hloupé), ze mtj nazor neétou...;
nechapu proc¢!? Vesmir se nevynoii z Nicoty. .., a pfed dvéma lety, kdyz jsem organizoval,
kdyz jsem vytvaiel vystavu v Levinu o ¢ase, a tom v§em, um, moje spolutvirkyné Hannah,
kde je, pfisla s genidlnim nadpadem vyvolat tuto predstavu La major tim, Ze jsme dostali jeden
ze slavnych ¢ind Constantina Brancusiho, umélecké dilo, které mimochodem vzniklo
ptiblizné ve stejnou dobu v roce 1927 a nazyva se jakymsi nediferencovanym velmi
abstraktnim stavem, o kterém nelze nic rici, ehm...chm...a samoziejmé o desetileti pozdé&ji
Hawking ve svych ranych dilo, ve kterém jsme vSichni mohli ¢ist ve Stru¢né historii ¢asu,
piisli 5 jakymsi| prvnim védeckym popisem kosmického vejce, které by my, které by
nazval stvofenim z ni€eho|, um, které je hodn& v duchu. Statisice fyziki ¢etlo mou HDV, mé
myslenky a...a ml¢i. - Proc? No proto, ze nejsem Hawking. Myslim, jak o tom major ucil, ne
zpét k této otazce ohledné designu, mozna, ze Velky tfesk neni tak $patny. Mozna z toho
vychazi jen jeden vesmir a pak skoné¢ime, tak mi to dovolte vyzkouset, bohuzel, mnoho,
mnoho vesmirti vzeslo z jeho vypocti kazdé kiivka, kterou zde vidite, je historii mozného
vesmiru na vodorovné ose mate ¢as na svislé ose mate velikost vesmiru, takze né€které z




téchto vesmirii se rozpinaji a pak smrst'uji a jiné se udrzuji pti rozpinani tak Matrix nasel cely
Zoom moznych vesmirt a celou cestu um v levém rohu je t€zké to precist, myslim, ale véite
mi, ze pise T se rovna nule, coz je upln¢ prvni ptipad, kdy je to uplné poprve, co ve védeckém
dokument tam byl odkaz na Velky tiesk a problém obyvatelnosti vesmiru, jeho tajemna
biofilni povaha je ve skutecnosti uz tam vSechny tyto vesmiry jsou sterilni, nasel pouze jeden,
ktery potencidln€ ukryva hvézdy a galaxie, plynova mracna a skvélé kolébky Piesny smysl
vykladu nechapu. Bude-li po velkém tfesku T = 0, pak tu bude hmota bez hmotnosti, a to jsou
jen fotony. ,,Hmotnost* vSem casticim se dostavi azZ po dalSim kiiveni dimenzi...(?)

(03)- of life that is the one which cause almost horizontally it's the one which lemator
referred to as a hesitating Universe neither expanding too fast nor expand nor nor
recontracting so in the sense this question that Hawking was posing in the late 90s was
already the roots of it were already there in the 1930s enjoy this document in my opinion it's
one of the most important scientific documents of the 20th century the great ideas of modern
relativistic cosmology are all encoded in it and in fact There's Something Magic about it the
major drove but he didn't draw these curves he was calculating this is his sort of millimeter
paper right which we used before uh Mathematica or so all right um he made these graphs in
1929 or 1930 when he was the only person in the world who was sort of perceived yeah
conscious that he was living in an expanding universe um so there was something there's
something very special about this about these graphs you might have wondered well okay
wait why didn't he talk about it with Einstein well he did talk about it with Einstein here is to
chap stalking about the origin of the of the universe but Einstein didn't believe him and so he
forgot about it until how could it be otherwise until the Royal Astronomical Society came
along in the early in early 1931 there was a meeting here at the Royal Astronomical Society
where the matter was discussed because by that time astronomers had realized galaxies are
moving away from each other and um the major was not present at that meeting at the Royal
Astronomical Society but he read about it in the proceedings and at that point he writes to Sir
Arthur Addington to tell him uh look I think I've solved the problem the galaxies are moving
away because the universe is expanding and at that moment a very interesting series of letters
is written the major rights to Eddington Eddington writes to his colleague the city in Laden he
writes back to the major and the city rights to lemaitre and finally the major writes to the
Royal Astronomical Society saying look I shall translate My article in English and then you
can all read about it and this famous letter the letter which made the Big Bang Theory known
worldwide we have the great pleasure to have it here you can look at it later it comes from the
archives at the Royal Astronomical Society and it's sort of his D key letter that made the
whole idea of a big bang known to the worldwide scientific community of course by now it
took many more decades to Anchor this idea to test it to have observational support people of
course realized the expansion is okay but driving the expansion back to so that the entire
universe is like a hot Fireball that was regarded for decades as what people would say
speculation run mad until the in the mid-1960s with the construction of new radio telescopes
people heard noise people heard a faint noise which we interpreted as the background
radiation as the Afterglow of the hot big bang the hot big bang radiation that reaches us today
is very cold because the universe has been expanding for 13 billion years and it shows up as
radio waves because radio waves are very cold long wavelength radiation modes by now of
course we have mapped out the entire Sky [Music] um this is in a way a baby picture of the



universe in which we are Imaging not the Stars not the galaxies but the big bang radiation
coming from behind the stars and you see and we we look at the temperature of that radiation
here and you see that the Big Bang was not exactly equally hot everywhere depending on
where you look in the sky there are slight slight temperature differences the Big Bang
flickered and these flickerings are crucially important because it is in the slightly hotter
regions at very early times that the Dark Matter Act and that matter clumped and aggregated
and where ultimately Stars would be born if it weren't for these flickerings once again nothing
would have happened and you see yeah the universe slowly comes in a quieter stage with
more and larger structures galaxies new generations of stars planets planets like the Earth at
least one habitable planet and ultimately the satellite which we map out that entire history so
there you go 13 billion years in one minute uh and um once again nothing of this would have
played out so nicely if the conditions if the physical conditions at very early times hadn't been
in a sense fit to bring forth this very interesting evolution and so in a sense | sometimes say
that the Big Bang is obviously a Cornerstone of modern cosmology the whole picture hangs
together but it's also an initialist heal it's a nationalist heel because the deeper reason for why
this big bang why the universe is Fit for Life how come the whole why did how come the Big
Bang just did get it just right so that billions of years later the whole thing was happening so

(03)- zivota, ktery zptsobuje témét horizontalné, je to ten, o kterém Le Maitre hovoiil jako o
vahavém vesmiru, ktery se nerozpina pfili$ rychle, nerozpina se, ale ani se nestahuje, takze v
tom smyslu, Ze otazka, kterou Hawking poloZzil koncem 90. let, jiz byla jeho kotfeny tam byly
jiz ve 30. letech 20. stoleti si tento dokument uzijte, podle mého nazoru je to jeden z
myslenky moderni relativistické kosmologie (ehm) a ve skute¢nosti je v ném néco magického
hlavni tidil, ale nekreslil tyto kiivky, pocital, toto je jeho druh milimetrového papiru, ktery
jsme pouzivali pfed ehm Mathematica nebo tak dobte um, tyto grafy vytvoftil v roce 1929
nebo 1930, kdy byl jedinym ¢lovékem na svéte tak néjak vnimal, Ze ano, védom si toho, Ze
Zije V rozpinajicim se vesmiru, jeho napozorovana kiivka v = Ho.d je pfimkou pouze do staii
cca 400 000 let od Tresku, pak za¢ne dramaticky nartstat, ale to uz Hubble nezachytil, to bylo
nad schopnosti ,,jeho* ptistroja http://www.hypothesis-of-universe.com/docs/c/c_239.jpg ;
proto se vesmir jeho ,,pouze* rozpind. M1j navrh je na ,,rozbalovani* vesmiru, tedy 3+3
dimenzi ¢asoprostoru http://www.hypothesis-of-universe.com/docs/c/c_241.jpg ;
http://www.hypothesis-of-universe.com/docs/c/c_230.jpg ; takto vypada ,,rozbaleny*
gasoprostor do neizotropni podoby po 13 ti miliardach let http://www.hypothesis-of-
universe.com/docs/c/c_362.jpg a tvar rozbalovani http://www.hypothesis-of-
universe.com/docs/c/c_434.jpg piesto tato struktura se rekrutovala ,,rozbalovanim* z kazdého
bodu ,,r* vesmiru r = 10> m http://www.hypothesis-of-universe.com/docs/c/c_223.qif ;
vsude kolem nas, lidi, se takto rozbaluje casoprostor, z kazdého bodu, takZe na téchto grafech
je néco velmi zvlaStniho, mozna jste se divili dobfe, pockejte, pro¢ o tom nemluvil s
Einsteinem dobie, mluvil o tom s Einsteinem je tady chlapek o ptivodu vesmiru, ale Einstein
mu nevétil, a tak na to zapomnél, az jak by to mohlo byt jinak, dokud se pocatkem roku 1931
neobjevila Royal Astronomical Society. Setkani zde v Royal Astronomical Society, kde se 0
této zalezitosti (rozpinani) diskutovalo, protoze v té dob¢ si astronomové uvédomili,
uveédomili, protoze spolu komunkovali, ale se mnou nikdo nekomunikuje Ze galaxie se od
sebe vzdaluji a major nebyl pfitomen na setkani v Royal Astronomical Society, ale ¢etl o tom
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ve sborniku a v tu chvili pise siru Arthuru Addingtonovi, aby mu fekl, hele, myslim, Ze jsem
vyfesil problém, ze galaxie se vzdaluji, protoze vesmir se rozpina dnes kdyz napisi jakékoliv
fyzikalni celebrité, Ze se vesmir ,,rozbaluje* a ze tempo plynuti ¢asu neni vsude stejné, ze je
v kazdé galaxii, a podobné lokalité, jiné a...a Ze i smérem do minulosti mize byt tempo
plynuti casu rizné (pfedev§im v mladém vesmiru), tak mi nikdo, ( coz jsou tisice fyzikl )
neodpovédel. Tu nejde ani tak o ,,pravdu®, ale o dialog, o myslenkové posuny, o to jde, ze
kazdy kdo si mou vizi ptecte, pak o ni pfemysli a sdm ji trochu upravi (smérem do lepSiho
nebo do horsiho). Pied sto lety byla doba, kdy fyzikové vstiicné komunikovali, dnes se
opovrhuje novymi napady... a v tu chvili je napsdna velmi zajimava série dopisti, hlavni
prava na Eddingtona Eddingtona pise svému kolegovi mésto v Ladenu, odepisuje majorovi a
méstskym praviim Lemaitrovi a nakonec major pise Kralovské astronomické spolecnosti a
ik, podivej, ptelozim sviij ¢lanek do angliCtiny a pak si o ném a této slavné dopis, diky
kterému se [Teorie velkého treskul stala zndamou po celém svété, mame velkou radost, Ze jej
zde mame, mizete se na n¢j podivat pozdéji. Takové hypotézy (co mély smysl a k tomu
dokaz) proletély svétem za dva tfi roky. Moje HDV leti svétem 40 let a nikdo si ji nejen
nevS$imnul, ale pokud ani nemél tu slusnost, aby podal protiargumenty. Pochazi z archivu
Kralovské astronomické spolecnosti a je to jeho kli¢ovy dopis D, ktery celou myslenku
vytvoftil velky tfesk znamy celosvétové védecké komunité, samoziejme to uz trvalo mnoho
dalsich desetileti, nez byl tento napad ukotven, uznan, aby byl otestovan, chm.., vypada to, ze
pro mou HDV jsou vyhlidky strasné : az si ji fyzikové piectou, ukotveni-uznani potrva 140
let... aby méla pozorovaci podporu, lidé si samoziejmé uvédomili, ze expanze je v potradku,
ale presunuti expanzi zpét k tomu, ze cely vesmir je jako zhava ohniva koule, ktera byla po
desetileti povazovana za to, o ¢em by lidé tekli, ze se spekulace zblaznily, az do poloviny 60.
let 20. stoleti s konstrukei novych radioteleskopii lidé slySeli hluk, lidé slyseli slaby Sum,
ktery jsme interpretovali jako zafeni pozadi jako dosvit horky velky tfesk zateni horkého
velkého tiesku, které se k nam dnes dostava, je velmi chladné, protoZe vesmir se rozpina jiz
13 miliard let a projevuje se jako radiové viny, protoZe radiové viny jsou velmi studené
rezimy dlouhovlnového zéfeni, které jsme jiz samoziejmé zmapovali celé nebe [Hudba] hm,
toto je svym zpiisobem détsky obrazek vesmiru, ve kterém si nezobrazujeme hvézdy, nikoli
galaxie, ale zafeni velkého tfesku ptichazejici zpoza hvézd a vy vidite a my se divame na
teplotu to zafeni tady a vidite, ze Velky tfesk nebyl vSude stejné horky, ((
http://www.hypothesis-of-universe.com/docs/c/c_240.jpg )) linearita ¢p pény, linearita chvéni
¢p, a linearita chaosu, reliktni zafeni, jemna struktura kvantovaného ¢asoprostoru postupné
ptechazi ( dle Principu o stfidani symetrii s asymetriemi http://www.hypothesis-of-
universe.com/docs/eng/eng_008.jpg ) do hrubych nepravidelosti, do nelinearity, do
gravitace... coz je vzajemné chovani méné kiivého Casoprostoru s hodné kiivym
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dimenzi, (coz jsou elementarni ¢astice) = latka, hvézdy ; ja to matematicky vyjadiit neumim,
v zavislosti na tom, kam se na obloze podivéte, jsou nepatrné nepatrné teplotni rozdily. Velky
tiesk zablikal a toto blikani je velmi dulezité, protoze je v mirné teplejSich oblastech velmi v
ranych dobéach, kdy se zakon o temné hmot¢ co to je za pitomost? Takovy zakon jsem dodnes
nevidél... a ta hmota shlukovala a shlukovala a kde by se nakonec zrodily hvézdy, kdyby
nebylo téchto blikani, nic by se nestalo a vidite, ano, vesmir pomalu piichazi v klidng;si fazi s
vice a vétsimi strukturami - galaxie nové generace hvézd planety planety jako Zemé alespon
jedna obyvatelna planeta a nakonec satelit, ktery zmapujeme celou historii, takZe za minutu
ub¢hne 13 miliard let a jesté jednou by se nic z toho neodehralo. To mi hlava nebere..; Kdyby,
my lidé, neobjevili ,,zdkon o temné hmoté®, tak by se nic neodehralo?...??? co to je za blbost.
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Pékné, kdyby podminky, kdyby fyzikalni podminky ve velmi ranych dobach nebyly v jistém
smyslu vhodné
http://www.hypothesis-of-universe.com/docs/g/g_080.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_009.pdf ;
http://www.hypothesis-of-universe.com/docs/aa/aa_078.pdf ;
http://www.hypothesis-of-universe.com/docs/aa/aa_112.pdf ;
http://www.hypothesis-of-universe.com/docs/eng/eng_096.pdf
http://www.hypothesis-of-universe.com/docs/g/g_041.pdf pyramidalni geneze
http://www.hypothesis-of-universe.com/docs/g/g_049.pdf geneze zeslozitovavani
Jednou z podminek je urc¢ité muj Princip stfidani symetrii s asymetriemi, bez néhoz by se
nezrodila nelinearita, tedy OTR a tedy ani hmota a geneze vyvoje slozitych hmotovych
struktur az k DNA. Pro vznik této velmi zajimavé evoluce, a tak v jistém smyslu nékdy
ze velky tiesk je zjevné zakladnim kamenem moderni kosmologie, cely obrazek visi
dohromady, ale je to také inicialistické 1écenti, je to nacionalisticka pata, protoze hlubsi divod,
proc je-existuje tento velky tiesk, pro¢ je vesmir vhodny pro zivot, jak to, pro¢ se to stalo, jak
to, ze velky tiesk to prosté udélal spravné, protoze i zakony se po Velkém tresku ,,rodi*,
http://www.hypothesis-of-universe.com/docs/g/g_041.pdf , i zadkony se konstituuji uz podle
,hotové hmoty* a ,,hotovych* zdkonti. Nové zakony se musi fidit ,,bariérami‘ ,,stavby
vesmiru® do té chvile, kdy se ma ,,narodit* nové pravidlo, novy zdkon®, takze o miliardy let
pozdéji cela véc se tak odehravala

(04)- that sounds crazy and in fact it is crazy right um so that's this that that's this uh tension
there and so it uh it came and now | come and now I return to the late 90s to my discussion
with hauging there there was a time the late 90s when cosmologists uh out of ideas frustrated
completely switched gears on this Grand Design question and when they said okay maybe
lemaitre was wrong maybe the Big Bang was not really the origin maybe our big bang is just
one of many big Banks maybe there's an even bigger space in Mill harboring a Multiverse
with all sorts of different universes different universes which can differ in their composition
but even in in their in their laws of physics some universes would be empty others would be
full of life some would have one Royal Institution others would have two Royal institutions |
don't know what some gigantic variation and of course this completely turns around the
design question then you could say or maybe there was no design maybe it's just random and
once in a while you find a suitable universe and of course we must find ourselves uh in one of
those and of course it's it's it's a it's a picture which pleases some and it's a picture which does
not please others because uh you all know the famous Carl Sagan quote that we seem to be
just chemical scum on a medium-sized Planet orbiting an average star in an ordinary Galaxy
well cosmologists added another line to this quote in the 90s in one of many universes but
very quickly I sensed that how King wasn't happy with this whole Multiverse business um |
think he was one of the first to realize that there were profound problems scientific problems
associated with a Multiverse hypothesis of course and it's not just the fact that you of you you
obviously can't go to another Universe to check it out and let alone come back um no the
problem lies deeper once you contemplate the idea of many universes um the predictions for
anything we might observe the predictions for our experiments become ambiguous and
therefore your theory is no longer testable your cosmological theory is not testable not just
because you it's a problem in practice no it's a problem it's a it's a problem in principle you
can't derive your predictions and Hawking was really bothered by this although in the first


http://www.hypothesis-of-universe.com/docs/g/g_080.pdf
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few years it's quite clear we couldn't see a way out of this problem but it was the kind of
question that would follow us for for many years um and in the end it took us years to sort of
untangle that knot and it had and the reason it took it took so long is that well maybe we think
slow but um the problem lies the problem will light light deep deep in deep in the in the fabric
deep in the way we conceive of physics and cosmology and so this is a little bit sort of the the
key point on our journey and so I'm going to uh give you if this works his words there we go
[Music] [Music] so there we go one afternoon | think it must have been 2002 or 2002 2002 or
2003 he puts up this sentence somewhere out of the blue now what is it well it was a typical
how King Union leap right he had no mathematical theory behind it this was a typical sort of
leap of intuition which he enjoyed uh displaying and what does it mean here well he means he
is referring to something to something which goes back frankly to the Scientific Revolution
it's a brilliant idea of the Scientific Revolution here you see Copernicus manuscript
Copernicus who famously put the sun in the middle and the Earth around it what does
Copernicus do Copernicus has the brilliant idea of looking at the solar system as if he's
outside and since then we have in science in physics developed that idea we have we have
developed an extremely powerful way of looking at a world of understanding the world of
describing the world in a so-called objective manner and that manner has been uh embedded
by now in the mathematical framework of what we call the laws of nature Newton was very
was very good at that so embedding that objective external perspective and it's a great
perspective it has given us so many insights so many discoveries it has changed the world but
this question this question he was interested in about our place in the universe about the
design of the universe is a question which connects the nature of the cosmos the nature of the
laws with our existence for that kind of question this scientific method reaches its limit and
you have to rethink it that's essentially what Stephen was saying there his early work is within
the scientific method of looking at the universe from outside he realized we've reached the
limits of that if we want to understand a deeper level how it all fits together and so we came to
think about hey what if we just gave up on this Archimedean view of the cosmos from outside
what if we try to reconstruct reconsider cosmology from the inside from within because after
all that's where we are how do you

(04)- to zni silen¢ a ve skutecnosti je to Silené, Ze jo, takze to je to, Ze to je takové napéti, a
tak to pfiSlo a ted’ jsem piisel a ted’ se vracim do konce 90. let ke své diskusi s Hawkingem,
tam bylo ¢as konce 90. let, kdy \kosmologové, uh, bez népadﬁL frustrovali Gplné piefazeni na
tuto otazku Grand Design (velkého Tvofitele) a kdyz fekli dobie, mozna se Lemaitre mylil,
(se svou singularitou jediného Vesmiru) hnoinai velky tiesk nebyl ve skute¢nosti pﬁvodeml,
mozné nas velky tresk [je jen jednou z mnoha velkych treskil], mozna v Millu je jeste vatsi
prostor, ktery ukryva Multivesmir se vSemi druhy riznych vesmirt, rizné vesmiry, které se
mohou li§it svym slozenim, ale i ve svych fyzikalnich zakonech, by né€které vesmiry byly
prazdné, hluché, neplodng, jiné by byly plné Zivota nékteré by mély jeden kralovsky Instituce
jini by méli dvé kralovské instituce. Takze se roztrhl pytel s polosilenymi napady,

s fantaziemi, .. i s fantasmagoriemi, iz @toény posmé&ch mych ,,oponenti*| >
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hacker_ Go # 13.fijna 2018 21:17:35

Co to zase meles trolle? Nikdo t& neobléha, ty jako osoba nikoho zvlast nezajimas. Tepani
do té hromady patafyzikalnich sracek, kterou nesmysiné prohlasujes za hypotézu, nema s
tebou nic spoleéného, tak prestaii lhat a nadavat a misto toho konecné ugiin HDV
falzifikovatelnou. To bude uZiteZné hned z né&kolika hledisek. Jednak se tim HDV skuteéné
stane hypotézou. Druhak, ji koneéné& bude mozné pravdépodobné vyvratit za 5 minut s
pomoci priimérné zdatného absolventa S5 a tim by od tebe mohl byt konetné pokoj.

A to se vyplati :-P

Q oOdpovédét Reakce na ddeddek, 13.10 2018 20:04 | ¥ Vidkno
hacker_ Go # 13.Fijna 2018 21:13:39

Ale zas je ta schopnost porozumét psanému textu tak néjak v souladu se v&im ostatnim
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opozicni mysleni ma smys # 13.fijna 104
edde p | ysl HDV 13.fijna 2018 20:04:46

To je Vase rozhodnuti, ja nikoho neznasilfiuji a ...a jesté jednou omluva za svou
"neukazné&nost" v Vam ( totiz... kdyZ Vas obléha dloudodobé smetka hyen a jste v kouté
kde na Vas stékaji a branite se obrannymi vypady, tak n&kdy drapkem “seknete” i do
nahodou se do smecky hyen pfipletouciho se nevinného zvédaveého pejska )

Q odpovédét Reakce na Vkoles, 13.10 2018 19:34 | = Vidkno

{

hacker_ Go & 24.z4F 2018 12:26:38

Hmota neni Zadna velicina José. Ani zakladni ani jind. Hmota ma vselijaké vlastnosti a az
tyto rozlicné vlastnosti jsou velicinami. Jako tfeba hmotnost, energie, naboj, rychlost apod.

A zjevné porad netusis, co to ve fyzice znamend, Ze teorie néco predpovida. Proto taky
HDV naprosto nic nepfedpovida, neumi nic spocitat a proto to neni Zadna fyzikalni
hypotéza, ale jen hromada patafyzikalnich sratek bez jakéhokoli smyslu.

Q Odpovédét
edemski # 24.z3fi 2018 12:08:46
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prolhanost & alzheimer. smrtelna kombinace :-)
morbidni nechapavost k tomu. jako koreni :-)

< Reakce na + |
hacker Go # 15.ledna 2019 19:08:46

Ne, nikdo se nikdy nebude HDV zabyvat. Tedy pokud neni psychiatrem. HDV je jen slovni
salat. Zadny fyzik se tim nemGZe zabyvat. Zadna fyzika tam neni :-P
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hacker_ Go # 4.listopadu 2018 17:16:07

Pokud si pletes Marusku z 5.A. (tvoje oblibena fiktivni postava) se mnou, tak co ja s tim?
P

UZ umi HDV néco pfedpovédét a néco spoditat? ProtoZe jestli ne, tak je to jenom hromada
patafyzikalnich sracek. A uz jsi pochopil rozdil mezi falsifikaci a falsifikovatelnosti nebo
jesté pofad nic?
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Co to zase meles trolle? Nikdo t& neobléha, ty jako osoba nikoho zvlast nezajimas. Tepani
do té hromady patafyzikalnich sracek, kterou nesmysIné prohlasujes za hypotézu, nema s
tebou nic spoletného, tak prestaf |hat a nadavat a misto toho konetné uéiin HDV
falzifikovatelnou. To bude uziteéné hned z nékolika hledisek. Jednak se tim HDV skuteéné
stane hypotézou. Druhak, ji koneéné bude mozné pravdépodobné& vyvratit za 5 minut s
pomoci priimé&rné zdatného absoclventa S5 a tim by od tebe mohl byt koneéné pokoj.

A to se vyplati :-P

Q Reakce na
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Ale zas je ta schopnost porozumét psanému textu tak n&jak v souladu se v&im ostatnim
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To je Vase rozhodnuti, j& nikoho neznasilfiuji a ...a jesté jednou omluva za svou

"neukaznénost” vici Vam ( totiz...kdyZ Vas obléha dloudodobé& smetka hyen a jste v kouté
kde na Vas st&kaji a branite se obrannymi vypady, tak nékdy dréapkem “seknete” i do
nahodou se do smecky hyen pfipletouciho se nevinného zvédavého pejska )
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Nevim jakou gigantickou variaci a samoziejmeé to Uplné obraci otazku designu, pak by se dalo
fict nebo mozna nebyl zadny design, mozna je to jen ndhodneé a jednou za ¢as najdete vhodny
vesmir. ..za devatero horami a devatero lesy, bylo jednou jedno kralovstvi A samoziejmé se

musime ocitnout v jednom z nich a samoziejmé je to ono, je to, a je to.., obrazek, ktery potési

vvroe

nékteré a je to obrazek, ktery nepotési jiné, protoZe vSichni znate slavny citat Carla Sagana,



ktery se zda byt spravedlivy chemicka spodina na stfedné velké planeté obihajici primérnou
hvézdu v obycejné galaxii, kosmologové piidali dalsi fadek k tomuto citatu v 90. letech v
jednom z mnoha vesmirt, ale velmi rychle jsem vycitil, Ze King nebyl spokojen s celym
timhle multivesmirem.??? Ten citat sem nepochopil... Myslim, Ze byl jednim z prvnich, kdo
si uvédomil, ze existuji hluboké problémy védecké problémy spojené s hypotézou
Multivesmiru a neni to jen skute¢nost, ze vy z vas zjevné nemuzete jit do jiného vesmiru,
abyste to provétili a natozpak vrat'te se ehm ne problém lezi hloubéji, jakmile se zamyslite
nad myslenkou mnoha vesmiri hm, piedpovédi pro cokoli, co bychom mohli pozorovat,
bla-bla ptedpovédi pro nase experimenty se stanou nejednoznacnymi, a proto vase teorie jiz
neni testovatelnd, vaSe kosmologicka teorie neni testovatelna nejen proto, ze jste to vy
problém v praxi ne, je to problém, je to problém v zasad¢ nemuzete odvodit své predpovédi a
Hawkingovi to opravdu vadilo, i kdyz v prvnich n€kolika letech je zcela jasné, Ze jsme z
tohoto problému nevidéli vychodisko, ale byla to otazka, kterd nds provazela mnoho let a
nakonec nam trvalo roky, nez jsme ten uzel n¢jak rozmotali a ono se to stalo, a diivod, proc to
trvalo tak dlouho, je ten, Ze mozna myslime pomalu, ale um problém spociva v tom, zZe
problém se rozsviti hluboko hluboko v latce hluboko ve zptsobu, jakym pojimame fyziku a
kosmologii, a tak je to tak trochu klicovy bod na nasi cesté, a proto ehm, dej vam, jestli to
funguje, jeho slova tam jdeme to je pele-mele pohadka bez ladu-skladu [Hudba] [Hudba] tak
tam jdeme jednoho odpoledne, Myslim, ze to musel byt rok 2002 nebo 2002, 2002 nebo 2003
vlozil tuto vétu n€kam z Cista jasna, co je dobfe bylo to typické, jak King Union skocil
doprava, nemél za tim zddnou matematickou teorii, byl to typicky druh skoku intuice, ktery
rad projevoval a co to tady znamend, mysli tim, ze odkazuje na néco, co saha upfimné k
védecké revoluci je to skvély napad védecké revoluce ehm ...zde vidite Kopernicky rukopis
Kopernika, ktery slavné umistil slunce doprostted a Zemi kolem négj, co déla Kopernik
Kopernik mé skvély napad divat se na slune¢ni soustavu, jako by byl venku a od té doby jsme
ve véde ve fyzice rozvinuli tuto myslenku, kterou mame, vyvinuli jsme extrémné silny
zpusob, jak se divat na svét porozuméni svétu popisovani svéta takzvanym objektivnim
zpiisobem, ehm, o to se snad snazi vSichni + uklizecka a tento zptlsob je jiz zakotenén vV
matematickém ramci toho, ¢emu fikame ptirodni zékony, byl Newton velmi dobry v tom, Ze
tak zakotvil objektivni vnéjsi perspektivu a je to skvéla perspektiva, co je skvéla perspektiva ?
..., stale jen kecy.. .kterda nam poskytla tolik poznatkd, tolik objevi, Ze to zménilo svét, ale
tato otazka otazka, ktera ho zajimala o nasem mist¢ ve vesmiru ohledné designu vesmiru, je
otazka, ktera spojuje povahu vesmiru, povahu zdkont s nasi existenci, protoze tato védecka
metoda dosahla svého limitu o jakéze védecké metodé se tu vlastné mluvi? a vy musite
Piemyslejte o tom, Ze je to v podstaté to, co tam Stephen fikal, jeho rana prace je v ramci
védecké metody pohledu na vesmir zvenci,? uvédomil si, Ze jsme dosahli limitt, pokud
chceme porozumét hlubsi urovni, jak to vSechno do sebe zapada, a tak ptiSel jsem se zamyslet
nad tim, co kdybychom se vzdali tohoto archimedovského pohledu na vesmir zvenci, co
kdybychom se pokusili \rekonstruovat prehodnotit kosmologii zevnitf zevnitﬂ, protoze
koneckoncti to je misto, kde jsme, jak

(05)- do that well in fact there's a there's a clear there's a clear uh guidance there's guidance
was provided by another branch of physics a branch that has a priority nothing to do with
cosmology and a large-scale universe but a branch that founds its origin also in the 1920s but
to describe the Micro World the world of particles and atoms and so forth quantum theory



here you see two of the founding fathers of quantum theory Niels Bohr and Albert Einstein he
seems to be in a better mood here and quantum theory it doesn't take that archimedian
Viewpoint from outside no an act of observation in quantum theory is an interactive process
it's an interaction the The Observer influences through his actions how reality manifests itself
in fact it was that was the main reason why Einstein didn't like quantum theory so he
famously said that physics is an attempt to grasp reality as it is independently of its being
observed whereas bore would counter no way no phenomenon is a real phenomenon until it is
an observed phenomenon so Bohr embraced this new uh Quantum way of looking at the
world and so in quantum theory if you have a particle or an electron and it's described by a
probability wave a wave function as we say that particle doesn't really have a location or a
position until you ask what is its position so you can think of quantum theory a little bit as
describing reality at some sort of pre-existence level until you're asking questions about it so
bore you could say is sort of the Rene magritt from uh physics here you see Rene magritt a
Belgian surrealist painter uh well you see him painting himself painting a bird while looking
at the neck um so Margaret makes the statement that reality comes about by observing as the
act of observation shapes reality um well we have a cosmic variant of Margaret this is our
favorite picture in Quantum cosmology you see a big U here for the universe and the Big
Bang is top right and the universe expand you go down the universe expands and then all of a
sudden buff you have the eye there you have the act of observation carving out so to speak a
history among all possible histories in a retrospective manner true interactions through
observations so here in London I'm sure you can understand this it's a little bit like Harry
Potter right it's a little bit like the the blank Diary of Tom Riddle in Harry Potter uh which
contains the answers to all sorts of questions but it only tells you something if you're asking it
similarly in a Quantum outlook on the cosmos so Stephen and | essentially run with this idea
and apply that to the universe to the earliest stages where Quantum thinking about the earlier
stages of the universe somehow carves out from a zoo of possible histories those histories and
those laws which um are ours so what happens when we unlock when we try to unlock the
Chamber of Secrets of the Big Bang what happens if we look back onto our Origins when we
trace the clock backwards and look at these earliest stages of the universe well one thing you
find is that the laws of physics as we know them Gravity the particle forces the
electromagnetic and the nuclear forces the dark Forces by which I mean not the Harry Potter
stuff but by which | mean the forces governing the dark matter we don't know what they are
but probably there are the whole zoo of those forces as well when you look at the very earliest
stages of our of the evolution of the universe you see a simplification these forces these
distinct forces we have today merge and we've always thought that this merging and this drive
towards simplification either ends in one key transcendental formula a Theory of Everything
or whether this is just one process which happened and there are many universes there that's
that's the scenario of the Multiverse well the theory that | developed with Stephen is different
it's different from these two Alternatives it sort of sits in between | would say according
according to us when you drive backwards this process this simplification this lack of
diversification continues and continues all the way it continues to such an extent that all the
way at the bottom also the dimension of time the difference between time and space
disappears so it is a little bit like what | sketch here if you go further backwards and
backwards it's the dimension of time which kind of evaporates in our model and while
Stephen would say time becomes imaginary but really you should not take this lightly if time
becomes imaginary any notion of causality or real time is just gone right um even brexit



happened in real time right uh but so imaginary time is more like space Dimension and so a
space Dimension you could combine with the other space

(05)- Nésleduji dva pteklady téhoz textu — predlohy a je vidét, Ze si piedlohu mtye vylozit
kazdy jinak — a to je dost vazny problém

udélej to dobie ve skute¢nosti existuje jasné, jasné vedeni, vedeni bylo poskytnuto jinym
odvétvim fyziky, odvétvim, které nema prioritu nic spoleéného s kosmologii a rozsdhlym
vesmirem, ale odvétvim, které zaklada jeji pivod také ve dvacatych letech 20. stoleti,

udélej to dobie ve skuteCnosti je to jasné tam je to jasné uh vedeni tam je vedeni poskytlo jiné
odvétvi fyziky, odvétvi, které nema prioritu nic spolecného s kosmologii a rozsahlym

vesmirem, ale odvétvi, které zaklada sviy puavod také v ale ve dvacatych letech 20. stoleti
b e e e P e e e e e

ale pro popis Mikrosvéta, svéta ¢astic a atomil a tak dale kvantové teorie zde vidite dva ze
zakladatel kvantové teorie Nielse Bohra a Alberta Einsteina, zda se, Ze ma lepsi naladu a
kvantova teorie nebere to archimedianské hledisko zvenci zadny akt pozorovéni v kvantové
teorii je interaktivni proces, je to interakce, kterou Pozorovatel svym jednanim ovliviiyje, jak
se realita projevuje, ve skute¢nosti to byl hlavni diivod, pro¢ Einstein neucinil. Nelibila se mu
kvantova teorie, a tak skvéle fekl, ze fyzika je pokusem uchopit realitu tak, jak je nezavisle na
jejim pozorovani, zatimco vrtani by v zddném piipade nebranilo zddny jev neni skutenym
jevem, dokud se nejedna o pozorovany jev. Malo srozumitelné... Takze Bohr pfijal tento
novy kvantovy zpusob pohledu na svét a tak v kvantové teorii, pokud mate ¢astici nebo
elektron a je popsana vinou pravdépodobnosti, vinova funkce, jak fikame, Ze Castice ve
skute¢nosti nema umisténi nebo polohu, dokud se nezeptate, jaka je jeji poloha takze si
muzete predstavit kvantovou teorii trochu jako popis reality na néjaké urovni preexistence,
dokud se na ni nebudete ptat tak nudné, ze byste mohli fict, Ze je to néco jako Rene Magritt z
fyziky, tady vidite Rene Magritta Belgi¢ana surrealisticky malif ehm, vidite ho, jak se maluje,
maluje ptaka, zatimco se diva na krk, takZe Margaret prohlasuje, Ze realita vznika
pozorovanim, protoZe akt pozorovani formuje realitu um dobfe, mdme vesmirnou variantu
Margaret, toto je nas oblibeny obrazek v kvantové kosmologii zde vidite velké U pro vesmir a
Velky tfesk je vpravo nahofe a vesmir se rozsifuje, jdete doli vesmir se rozpina a pak
najednou buff, mate tam oko, mate akt pozorovani vyfezavat tak mluvit o historii ze vSech
moznych historii retrospektivnim zptsobem pravdivé interakce prostiednictvim pozorovani,
takZe tady v Londyné jsem si jisty, Ze to pochopite, je to trochu jako Harry Potter, spravng, je
to trochu jako prazdny Denik Toma Riddla v Harrym Potter, ehm, ktery obsahuje odpovédi na
nejriiznéjsi otdzky, ale néco vam fekne, pouze pokud se na to ptate podobné v kvantovém
pohledu na vesmir, takze Stephen a ja v podstaté bézime s touto myslenkou ?? jakou ??, kde
fazich vesmiru n&jakym zpisobem vyfezava ze zoo moznych historii (( ** )) ty historie a
zakony, které jsou nase. Takze co se stane, kdyz odemkneme, kdyZ se pokusime odemknout
Tajemnou komnatu velkého tfesku, co se stane, kdyz se podivame zpét na nase Pocatky, kdyz
sledujeme hodiny pozpatku a divame se na tato nejranéjsi stadium vesmiru, jedna véc, kterou
zjistite, je, ze fyzikalni zakony, jak je zname. Co zjistite 0 zakonech? Gravitace ¢astice nuti
elektromagnetické a jaderné sily temné sily. Nemyslim tim véci Harryho Pottera, ale tim mam
na mysli sily vladnouci temné hmot¢, o kterych nevime, co to je, ale pravdépodobné existuje
také cela zoo téchto sil, kdyz se podivate na nejranéjsi faze naseho vyvoje vesmiru vidite
zjednoduseni tyto sily tyto odlisné sily, které dnes mame, se spojuji a vzdy jsme si mysleli, ze



toto splynuti a tato snaha o zjednoduseni bud’ kon¢i jednim klicovym transcendentalnim
vzorcem, teorii vSeho, nebo zda je to jen jeden proces, coz se stalo a je tam mnoho vesmirt, to
je scénat Multivesmiru dobfe teorie, kterou jsem vytvofil se Stephenem, je odlisnd, je odlisna
od téchto dvou alternativ, neni mi to jasny, tapavée to chapu tak trochu sedi mezi tim bych fekl
podle nés, kdyz jedete pozpatku tento proces toto zjednoduseni tento nedostatek diverzifikace
pokracuje a pokracuje celou cestu pokracuje do takové miry, ze celou cestu na dn€ ? zatim
potradné nechapu...; jaké dno ma autor na mysli ? mizi i rozmér ¢asu, rozdil mezi casem a
prostorem, takovy stav maze pfipadat v Uvahu reality nékde pied Tieskem a to jesté uplné pti
vzniku samotného vesmiru, ale nikoliv zde ve Vesmiru tfiveli¢inovém...takze je to trochu
jako to, co zde nacrtnu, pokud jdéte dale dozadu a dozadu, cili za velky tiesk az ke vzniku
,,vseho? je to rozmér Casu, ktery se v naSem modelu tak trochu vypatuje, ? co to je za model
? azatimco Stephen by fekl, Ze se ¢as stdvéd imagindrnim, ale opravdu byste to nem¢li brat na
lehkou vahu, pokud se ¢as stane imaginarnim, jakykoli pojem kauzality nebo realného ¢asu
je prosté pry¢, ehm, co to je za blbost ?..., uz i proto divné, Ze v dosavadni fyzice ,,Cas bézi*
kdesi ,,vedle* prostoru a vedle fyzikalnich procest.. um dokonce brexit se odehral v redlném
Case, uh, ale tak imagindrni ¢as je spiSe jako vesmirna dimenze a tak vesmirna dimenze,
kterou byste mohli kombinovat s jinym prostorem Cas je veli¢ina (vesmiro-tvorna) ktera ma
dimenze a to co ,,b&ézi“ neni Cas, ale objekty hmotové, které se posouvaji ,,po ¢asové
dimenzi®, a takto vytvari ,,smysl“ toku-béhu Casu. Prostor se nerozpina, ale se rozbaluje, ¢as
Se nerozpina-tj. nebézi, ale se rozbaluje.

(06)- Dimension and you could close off the past that is essentially a different picture than
either the multivore or a unique formula it is a picture in which the very laws of physics
disappear into the um big bang so I'm sure this um well possibly I don't know possibly how
King was was inspired by uh Wagner in this I really don't know um but why not came first
right um so I'm sure this flow these three of physical laws that I sketched and this genuine
origin that I described I'm sure it made you think of Darwin another great um hero um and in
details or the the title of my book is on the origin of time it's a variation of On the Origin of
Species of course because in the end | feel that sort of our picture of that very earlier stages of
our universe is darwinian in nature that tree of laws that has arisen could have turned out
differently because there's Quantum randomness involved the source of variation and there's
Quantum selection observed the ACT involved the act of observation and so it's an interplay
at the level of the laws of physics playing out in the earliest stages which is somewhat
reminiscent of the darwinian evolution that we all know so we have these two amazing
sketches left we have Darwin's Tree of Life the first sketch he made in which the seeds of his
giant idea is already there a branching tree of species he made that sketch shortly after he
returned from the Galapagos Islands right we have a sketch out of La Matrix notebook 1936
one century after Darwin this is the particular habitable habitable or biophilic universe that
lemaitre selected and Drew here for 90 years we have always tried to understand these two
sketches in an ontologically different way Darwin is about change and evolution wins
cosmology physics was always about evolution of course but down at the bottom we held up
or we maintained the idea there would be transcendental Eternal laws or meta laws governing
the Multiverse as a kind of foundation we've always thought about the laws of physics as just
like a tadbore fundamental than the emergent laws of biology the crooks of our Theory is to
combine these two in a way is to eliminate that | would say epistemic distinction between
these two and to regard this as two very very different levels of one giant evolutionary process



with a genuine origin just like the origin just like the origin of life at that point the laws of
biology disappear I'm saying that at the origin of the universe in a controlled way also the
laws of physics so that's a bit the Crux of or mobile it's an interesting Evolution certainly for
Stephen also because Stephen in the early days and the way he wrote Brief History of Time he
was very much um following Einstein's philosophical position | would say he was uh uh
looking for | would say the ultimate theory in fact he claimed we almost had it right um
various uh the latest Stephen | would say there is much more um in line with how |
interpreted Le Matra sort of much more putting the evolutionary character ultimately of the
laws of physics uh Central but of course the work was not done at that point this was basically
it what what Jim Harter once told us an idea for an idea and um had to be worked out this is
this is this is Hawkins mission statement uh for the center of theoretical cosmology in
Cambridge and it's very clear right it exists to develop theories of the universe that are
mathematically consistent and observationally testable um and so we searched for we
searched for an implementation of those ideas rooted in firm a firmer mathematical
framework and in fact even like to think about it in terms of circles and disks right so this is
the very first picture he once asked me to draw on this Blackboard so | thought this was the
beginning of a great picture but by the afternoon the picture was still this the circle but the
circle by the end of the afternoon represented the history of the universe in imaginary time
where Us in the mid us on the boundary and the Big Bang in the middle so discs where
Steven's tools and it's obvious because he had to kind of reinvent visualizable methods in
physics because of course he couldn't manipulate equations and one of part of his genius was
really to sort of invent the language with which he could continue to do research it was a very
visual language to unlock um that that early Quantum Realm so you have a disk and a circle
here is another disk and a circle and here you can sort of begin to see what time looks like this
IS a giant section of a sequoia and we go back in time by going to the interior to the middle in
fact Douglas there is doing precisely that he's dating several historical events which he detects
or finds signatures of in three rings um going further into the past towards the middle in the
end the model we ended up constructing is very similar it's a disk like model of that earliest
phase of the universe in which uh we are at the boundary the Big Bang is in the middle the
radial Direction

(06)- Dimension a miZete uzaviit minulost, ktera je v podstaté jinym obrazem nez bud’
multizravec nebo jedinecny vzorec, je to obraz, ve kterém samotné fyzikalni zakony mizi do
velkého tresku, takZe jsem si jisty, Ze tohle no moznéa nevim, jak se King v tomhle inspiroval
u Wagnera, opravdu nevim, ale pro¢ nepfiSel hned na prvnim misté, takze jsem si jisty, ze tok
téchto tii fyzikalnich zédkont, které jsem nacrtl, a tento skutecny ptivod, ktery jsem popsal
Jsem si jisty, Ze vas to pfimélo vzpomenout si na Darwina, dalsiho velkého hrdinu um a v
detailech nebo nadzev mé knihy je o plivodu Casu, je to samoziejmé variace O ptivodu druht,
protoze nakonec Citim, ze tento druh naseho obrazu téch velmi ranych fazi naSeho vesmiru je
ve své podstaté darwinisticky, ze strom zakont, ktery vznikl, mohl dopadnout jinak, protoze
zdroj variaci zahrnovala kvantova ndhodnost a kvantova selekce pozorovala, ze ACT
zahrnoval akt. pozorovani, takZe jde o souhru na trovni fyzikdlnich zdkont odehravajicich se
v nejranéjSich fazich, coz trochu pfipomind darwinovskou evoluci, kterou vSichni zname,
takZe nam zbyly tyto dva Gzasné nacrty, prvni nac¢rt mame Darwinilv strom Zivota vytvofil, ve
kterém semena jeho obiiho napadu uz jsou, rozvétveny strom druhti, ktery udé€lal ten ndkres
kratce poté, co se vratil z Galapagskych ostrovii, mame nacrtek ze zapisniku La Matrix 1936



jedno stoleti po Darwinovi, toto je zvlastni obyvatelné obyvatelny nebo biofilni vesmir, ktery
si lemaitre vybral a nakreslil zde 90 let, vzdy jsme se snazili porozumét t€émto dvéma nacrtiim
ontologicky odlisSnym zpiisobem Darwin je o zmén¢ a evoluce vitézi kosmologie fyzika byla
vzdy o evoluci, samoziejmée, ale dole jsme se drzeli nahote nebo jsme udrzovali myslenku, ze
by existovaly transcendentalni vécné zakony nebo metazakony, které by fidily Multivesmir
jako druh zékladu, o kterém jsme vzdy uvazovali o fyzikalnich zdkonech jako o zdkladnich
pravidlech, nez jsou nov¢ vznikajici zdkony biologie, kterymi jsou podvodnici nasi teorie
zkombinovat tyto dva zptisobem znamena odstranit onen, fekl bych epistemicky rozdil mezi
témito dvéma a povazovat to za dvé velmi odlisné urovné jednoho obrovského evolu¢niho
procesu se skute¢nym ptivodem, stejné jako ptivod, stejné jako ptivod Zivota na tomto miste.
bod mizi biologické zakony Rikam, Ze pfi vzniku vesmiru fizené i fyzikalni zakony, takze to
je tak trochu jadro nebo mobilni je to zajimava evoluce jisté pro Stephena také proto, ze
Stephen v prvnich dnech a zptisob, jakym psal Stru¢nou historii ¢asu, velmi se tidil
Einsteinovou filozofickou pozici Rekl bych, Ze hledal, fekl bych, kone¢nou teorii, ve
skutecnosti tvrdil, Ze jsme to skoro méli spravné, riizné uh nejnové;jsi Stephen fekl bych je
mnohem vice v souladu s tim, jak jsem interpretoval Le Matru, mnohem vice klade evolu¢ni
charakter v kone¢ném diisledku fyzikalnim zakonlim, uh Central, ale samoziejm¢ v tom bodé
nebyla prace hotova, v podstaté to bylo to, co jednou fekl Jim Harter Nam n4pad na myslenku
a ehm, museli byt vypracovany, toto je toto je prohlaSeni Hawkinsovy mise pro centrum
teoretické kosmologie v Cambridge a je zcela jasné, Ze existuje vyvijet teorie vesmiru, které
jsou matematicky konzistentni a pozorovaci testovatelné hm, a tak jsme hledali, hledali jsme
implementaci téchto myslenek zakofenénych v pevnéjSim matematickém ramci a ve
skute¢nosti o tom dokonce radi pfemyslime v pojmech kruhti a diskd, takze tohle je Gplné
prvni obrazek, o ktery me¢ jednou pozadal kreslit na tuto tabuli, takze jsem si myslel, ze to byl
zacatek skvélého obrazku, ale odpoledne byl obrazek stale tento kruh, ale kruh na konci
odpoledne predstavoval historii vesmiru v imaginarnim €ase, kde jsme my uprosted nas na
hranici a Velky tfesk uprostied, takze disky, kde jsou Stevenovy nastroje a je to zfejmé,
protoZe musel tak trochu znovu vynalézt vizualizovatelné metody ve fyzice, protoze
samoziejm¢& neumél manipulovat s rovnicemi a jednou z ¢asti jeho geniality bylo opravdu
vymyslet jazyk, se kterym by mohl pokracovat ve vyzkumu, byl to velmi vizualni jazyk k
odemknuti té ran¢ kvantové fiSe, takze mate disk a kruh, tady je dalsi disk a kruh a tady
muzete tak n¢jak zacit vidét, co ¢as vypada, ze tohle je obfi Cast sekvoje a my se vratime v
Case tim, ze pujdeme do vnitrozemi, doprostied, ve skute¢nosti tam Douglas déla presné to, ze
datuje nékolik historickych udalosti, které zjistuje nebo nachazi jejich podpisy ve tfech
prstencich, ehm. dale do minulosti smérem ke stfedu nakonec model, ktery jsme nakonec
zkonstruovali, je velmi podobny, je to diskovy model té nejranéjsi fdze vesmiru, ve kterém
jsme na hranici Velky tfesk je uprostied radidlni Smér

(07)- here of that disc is representing the history of the universe and the true sort of the true
Quantum nature of that entire Revolution came about um when people realized that in fact
there is a representation of this entire history projected on the disk in terms of what we call a
holographic quantum theory residing purely on the boundary on the outside holography the
idea that the world has fundamentally holographic properties is the talk of town in theoretical
physics since two decades really and in this concert you know a holography you know a
hologram right and hologram is a screen out of which an extra Dimension an extra space
Dimension emerges and the Holograms that we end up constructing in theoretical physics are



similar but the one that applies here to that early to that evolution of the universe here you
have the time Direction which is the emergent direction that is the key novel feature of
holographic ideas applied to expanding universes and so lots of things become emerging
because if time is emergent gravity is emergent and if you go to the interior if you go deep
into the interior of the disc from a holographic Viewpoint ultimately you run out of bits you
reach a limit not just the Practical limit but the very fundamental limit it's almost like if your
theory is saying you can't go further time evaporates and that is sort of the novel interpretation
of Steven's old idea that [Music] um time becomes imaginary it's okay to make a long story
short a holography is a is a field of its own in theoretical physics these days it goes back to
pioneering work of Juan molassena in Princeton in the late 90s and so it continues to be
developed but then what about the observational side well of course the Deep Big Bang is in
the Mist we can't see with photons back to the Big Bang so we have to find a different way to
unlock that earliest face in which we hope to find signatures of these uh theories of our
Origins and | think ultimately we're gonna have to use gravitational waves you know that
gravitational waves have been discovered they've been predicted by Einstein they've been
discovered from colliding black holes but a big bang too that earliest phase of our universe
generated gravitational waves those gravitational waves | believe hold the key to really
unlocking that era deep into the Big Bang where we can hope to find fossils if you wish from
that earliest phase because that is the point right we have this model of the Big Bang we have
this hypothesis it's a Grand hypothesis But ultimately we're a little bit in the same situation as
Darwin in the 19th century with not many fossils available to really test that hypothesis so
what we're looking for is not just gravitational waves from black holes or colliding galaxies or
even gravitational waves associated with the earliest collisions this is the Hubble Deep Field
right the earliest collisions of galaxies no we're looking for gravitational waves signatures of
gravitational waves as far back as we can perhaps as we as we see here this is the background
radiation again the Afterglow of the Big Bang perhaps the polarization of that radiation can
tell us something about the precise nature the precise way in which back into the big bang that
time Dimension disappeared so this is very briefly um a teaser of uh you can read the details
there uh 20 years of work um it started out in Cambridge there well there we are there we are
drinking drinking Belgian beers um and it ended with Steven's passing five years and two
weeks ago um now today Steven's ashes as you know or buried in Westminster Abbey and
they're right in between Darwin and Newton it is very appropriate because to me one of his
biggest legacies is to bridge these two pictures of the world to show that mathematics need
not be in contradiction with Darwin's profound insight that we are one and that Evolution uh
rules and so we started out wondering about the mysterious biophilic nature of the universe
the universe seems Fit for Life down at the level of the laws of physics and we've tried to
understand this is an age-old mystery and we've tried to understand this by for ages and ages
by looking at it from a distance by zooming out first from the solar system then from the
Galaxy ultimately from behind the universe and finally in the 90s by looking at the entire
multi-cosmos the mild diverse but I think what we've realized in the last 20 years is that we're
missing something that we have to understand the cosmos from an observer's perspective that
we have to somehow very down in the fabric of physics take into account The Human
Condition

(07)- zde tento disk piedstavuje historii vesmiru a pravy druh skute¢né kvantové povahy celé
té revoluce nastal, kdyz si lidé uvédomili, Ze ve skutecnosti existuje reprezentace celé této



historie promitnuta na disku v pokud jde o to, co nazyvame holografickou kvantovou teorii
spocivajici ¢isté na hranici vnéjsi holografie, myslenka, ze svét ma v zésad¢ holografické
vlastnosti, se v teoretické fyzice mluvi vesmés jiz po dvé desetileti a na tomto koncerté znate
holografii, kterou znate. hologram vpravo a hologram je obrazovka, ze které se vynoiuje dalsi
dimenze a prostorové dimenze a hologramy, které nakonec konstruujeme v teoretické fyzice,
jsou podobné, ale ten, ktery se zde vztahuje na ranou evoluci vesmiru, zde mate Smeér Casu,
coz je vynofujici se smér, ktery je klicovym novym rysem holografickych myslenek
aplikovanych na rozpinajici se vesmiry, a tak se objevuje mnoho véci, protoze pokud se
objevi Cas, objevi se gravitace a pokud pijdete do nitra, pujdete-li hluboko do nitra vesmiru.
disk z holografického pohledu, nakonec vdm dojdou bity, doséhnete limitu nejen praktického
limitu, ale velmi zésadniho limitu, je to skoro jako kdyZz vaSe teorie fikd, Ze nemuzete jit dal,
Cas se vypafuje a to je druh nové interpretace Stevenovy staré myslenky, ze [hudba] Cas se
stava imaginarnim, je v poradku zkratit dlouhy ptibeh a holografie je v dnesni dob¢ vlastni
oblasti teoretické fyziky, ktera se vraci k prikopnické praci Juana molasseny v Princetonu na
konci 90. let a tak to pokracuje ve vyvoji, ale co pak pozorovaci strana, samoziejmé, ze
Hluboky velky ttesk je v mlze, kterou nevidime s fotony zpét k velkému tresku, takZze musime
najit jiny zpusob, jak odemknout tuto nejstarsi tvaf ve kterém doufame, ze najdeme podpisy
téchto teorii naSeho piivodu, a myslim, Ze nakonec budeme muset pouzit gravitacni viny, vite,
7e gravitacni viny byly objeveny, ptfedpovédél je Einstein, byly objeveny ze srazky cerné diry,
ale také velky ttesk, tato nejranéjsi faze naSeho vesmiru generovala gravitacni viny tyto
gravitacni viny véfim, ze jsou klicem ke skutecnému odemknuti této éry hluboko do Velkého
tresku, kde miizeme doufat, Ze najdeme fosilie, pokud si ptejete z této nejranéjsi faze, protoze
to je spravn¢, mame tento model velkého tfesku, méme tuto hypotézu, je to velkd hypotéza,
ale nakonec jsme trochu ve stejné situaci jako Darwin v 19. stoleti, protoze neni k dispozici
mnoho zkamenélin, abychom tuto hypotézu skutec¢né otestovali, takze ,,Hledame nejen
gravitacni viny z ¢ernych dér nebo srazejicich se galaxii nebo dokonce gravitaéni viny
spojené s nejranéjSimi srdzkami, toto je Hubbleovo hlubokeé pole, nejranéjsi srazky galaxii ne
hledame gravitaéni viny signatury gravita¢nich vin tak daleko zpét, jak mizeme, mozna, jak
vidime zde, toto je zafeni na pozadi znovu Dosvit Velkého tfesku mozna nam polarizace
tohoto zafeni mize fici néco o presné povaze, piesny zpusob, jakym se tenkrat vratil do
velkého tiesku Dimenze zmizel, takze toto je velmi struéné ehm, upoutavka na ehm,
podrobnosti si mizete precist tam ehm 20 let prace hm zacalo to v Cambridge tam no jsme
tam, pijeme belgicka piva um a skoncilo to Stevenovym ub&hnutim péti let a pred dvéma
tydny, dneska Steventliv popel, jak ho znate, nebo pohibeny ve Westminsterském opatstvi a je
pfimo mezi Darwinem a Newtonem, je to velmi vhodné, protoZe pro mé je jednim z jeho
nejvetSich dédictvi preklenout tyto dva obrazy svéta, aby ukazal, Ze matematika nemusi byt v
rozporu s Darwinovym hlubokym vhledem, Ze jsme jedno a Ze evoluce vladne, a tak jsme
zacali ptemyslet o tajemné biofilni povaze vesmiru, vesmir se zd4 byt vhodny pro Zivot na
urovni fyzikalnich zakonli a my SnaZili jsme se pochopit, Ze je to odveéka zdhada, a my jsme
se to snazili pochopit celé véky a véky tim, Ze jsme se na to divali z dalky tim, Ze jsme se
nejprve oddalili od slune¢ni soustavy, poté od Galaxie, nakonec zpoza vesmiru a kone¢né v
90. letech pfi pohledu na cely multikosmos mirné rozmanity, ale myslim, Ze to, co jsme si v
poslednich 20 letech uvédomili, je, Ze ndm chybi néco, co musime pochopit z pohledu
pozorovatele, ktery musime pochopit. néjak velmi dole ve struktuie fyziky vzit v ivahu The
Human Condition



(08)- that we are inside and of course there's a certain infinitude that comes with this new
viewpoint those who were hoping well and and Stephen formulated Stephen formulated that
finitude very clearly in fact and their emotions that go together with these hypothesis namely
because it is kind of giving up on the idea that there should be an ultimate final answer and so
he says it's there right | used to believe in that he said but now I'm glad that our search for
understanding will never come to an end and that we will always have the pleasure the
challenge of new discovery without it he says we would sign it and so this was | thought this
was | think the The Genius of Hawking right he was able to change his mind come to some
sort of new understanding he never went back you know for a second to that old Viewpoint
and was just then driving forward in fact the very last words that he uh told me touch on this
[Music] [Music] this thing this inside which sort of comes up just from trying to get to a
better cosmological Theory it's uh it touches on on a philosophical point it it's a point which is
which has been made by uh celebrated philosopher Hana aren't complained in the 60s
enormously that Science and Technology were escaping us that Science and Technology
where coming where giving us a world view which was completely deconnected or
disconnected from our Human Condition that's that's what she writes and she complains about
it because she says that vision is ultimately doomed to fail it's ultimately doomed to it's
ultimately dehumanizing as that was what how she how she called it well there's this message
of the final hoking in my view to Hana aren't to put humankind back in the center it's a
message from the deep depths of physics which one can hope provides the seats for a different
worldview a world view in which science and our Humanity need not be in conflict with each
other it's a very nice Legacy | think that the later Hawking gave us thank you foreign

52:10

[Applause]

(08)- Ze jsme uvniti a samoziejme existuje urcita nekonecnost, ktera ptichazi s timto novym
pohledem ti, kteti doufali dobie a Stephen formuloval tuto kone¢nost velmi jasné ve
skutecnosti a jejich emoce, které jdou dohromady s touto hypotézou, zejména proto, se tak
trochu vzdava myslenky, Ze by méla existovat kone¢na konec¢nd odpovéd’, a tak tika, ze je tam
spravné. Kdysi jsem tomu véfil, ale ted’ jsem rad, Ze nase hledani porozuméni nikdy neskonci
a ze vzdy budeme mit to potéSeni z vyzvy nového objevu bez toho fika, Zze bychom to
podepsali, a tak to bylo. Myslel jsem, Ze to bylo, Myslim, Ze Génius Hawkinga, Ze dokazal
zménit nazor, pfisel k néjakému novému porozuméni. Nikdy se nevratil, vi§ ani na vtefinu, do
toho starého Viewpointu a prave jsem jel vpied, vlastné ta posledni slova, ktera mi fekl, se
dotkni této [Hudba] [Hudba] této véci uvnitf, kterd se objevi jen z pokusu dostat se k lepsi
kosmologické teorii je to uh, dotyka se to filozofického bodu, je to bod, ktery vytvoftila slavna
filozofka Hana, v 60. letech si moc nestéZuji, Ze ndm véda a technika unikaji, Ze véda a
technika kde ptichazi, kde ndm davé pohled na svét, ktery byl zcela odpojen nebo odpojen od
naseho lidského stavu, to je to, co piSe a st€Zuje si na to, protoZe fika, Ze vize je nakonec
odsouzena k netispéchu, je nakonec odsouzena k tomu, Ze je to nakonec dehumanizujici, jak
to bylo ona, jak to nazvala dobte, z mého pohledu je toto poselstvi posledniho hokingu pro
Hanu, nemaji vratit lidstvo zpét do stfedu, je to poselstvi z hlubokych hlubin fyziky, o které
1ze doufat, Ze poskytuje mista pro jiny pohled na svét pohled, ve kterém véda a nase lidstvo
nemusi byt ve vzdjemném rozporu, je to velmi pékné dédictvi Myslim, ze pozd¢jsi Hawking
nam dal diky zahrani¢ni 52:10 [Potlesk]
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It is commonly said: we are running out of time. No, we don't run, but we humans run "to
him", to time, because Time, as a quantity, also has dimensions. So we humans (and all
matter) run "through time", along the time dimension, we humans move. And then we
perceive this as the running-flow-passing of time. see http://www.hypothesis-of-
universe.com/docs/eng/eng_101.pdf . After reading this, it will be on your mind for at least a
year. >

Rika se b&zné : b&Zi nam &as. Ne, nam neb&zi, ale my lidé bézime "jemu", tomu Casu, protoze
Cas, jakozto veli¢ina ma také dimenze. Takze my-lidé ( a veskera hmota) b&zime "po ¢ase",
po Casové dimenzi, my lidé se posouvame. A to pak vnimame jako b&éh-tok-plynuti ¢asu. see
http://www.hypothesis-of-universe.com/docs/eng/eng_101.pdf . Az si to prectete, bude vam
to vrtat hlavou nejméné rok.

https://www.youtube.com/watch?v=XXxcjJHgDOg&t=2775s
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Truth starts here.

pied 8 dny

The "origin™ is some arbitrary starting point. Time is an invented measuring system for
change. Time as an independent entity doesn't exist. No change; no time.

.

Kafiruddin Mulhiddeen

pied 8 dny

Time doesn’t actually exist. At best you can model it cyclically; it is certainly not linear. All
our physics is wrong because it assumes linear time.

Timetravlin

pied 8 dny

@Kafiruddin Mulhiddeen you just made an unsubstantiated statement that time is not linear.
How do you know? It seems observably linear

ti

Kafiruddin Mulhiddeen

pied 8 dny
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@Timetravlin This while video shows how.

James Nasmith

pred 4 dny
Such a learning experience even for a bio-medical retiree. Thank you.

Zvyraznéna odpoveéd’ Kafiruddin Mulhiddeen Kafiruddin Mulhiddeen pfed 1 dnem @Josef
Navratil Vse je v poradku, ale zadna teorie s malou prediktivni hodnotou (ve Spatné

naformatovaném pdf souboru) nestoji za precteni, pokud nevite ,,pro¢. Pro¢ je viibec Cas?
Dej mi védét.

>

And how did you find out that my proposal = the HDV hypothesis (I gave you one text from
the HDV here at the club) has little predictive value?, when you didn't read it at all? (Master

Columbus, there is no point in sailing west to look for America when there is none there). So
you are a psychic and a charlatan.

| offer to read. 99% of physicists don't read new ideas. Sometimes it's because they don't
have time, sometimes it's because they don't feel like reading new things.
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