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(01)- [Music] [Music] well i'm a theoretical physicist and the world of physics particularly
quantum physics and uh general relativity theory of gravitation black holes big bang and so on
they're just full of abstract concepts and so people really do get the wrong end of the stick the
one that sort of drives me crazy uh is about the expanding universe and the big bang the big
bang as far as we know is the origin of time itself people always want to say well what
happened before the big bang and the answer is nothing and then they can't understand how
there can be nothing they think was empty space but no it's not we're not talking about empty
space we're talking about no space no time no thing and the expanding universe people think
well what's it expanding into and the answer again is nothing the whole universe is expanding
space space is expanding uh maybe the space is infinite uh it doesn't have to expand into
anything it is space that's expanding so these things are really very difficult people have
terrible misconceptions uh they want to know with the big bang uh well where did it happen
you know was it over there where's the center of the universe where it was the edge of the
universe as far as we know there's no center and no edge and so these are just misconceptions
it's very very difficult for non-physicists to actually wrap their heads around these ideas
[Music] well i've been fortunate in living through the golden age of cosmology because when
i was a student which was many decades ago in in london in the swinging six sixes maybe
some of our viewers remember the swinging success uh it was often said well there's
speculation there's speculation squared and then there's cosmology uh it really wasn't more
than a description of the universe it didn't have much of a sort of theoretical basis but all that
changed uh in the late 1960s with the discovery of the fading afterglow the big bang the heat
radiation that comes to us pretty much undisturbed since a very very early time just after the
big bang and over the decades by mining data from that information using satellites it's been
possible to reconstruct a history of the universe in extraordinary detail and i've been very
privileged to be part of that program i worked in cosmology most of my career and our
understanding of how the big bang went bang and what happened not just in the first few
years but in the first split second after the big bang our understanding of that has advanced
enormously so we can now be fairly confident we understand the universe back to about a
trillionth of a second after the big bang because we can directly in the lab recreate the
conditions that prevailed a trillionth of a second after the big bang going before that we have
to use theory but the theory and the observations from this fading afterglow match very well
and so it's really exciting that it's gone from this sort of sleepy backwater of science to a
mainstream endeavor [Music] [Music] right well things have changed so i keep alluding to
when i was a student i suppose that's what happens when you get old um but when i was a
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student it was generally thought either that you couldn't say anything at all about the big bang
it was an event without a cause it was beyond the scope of science or the prevailing view was
that it was the origin of space and time that there was no epoch before the big bang i think
Stephen hawking expressed it very well he said asking what happened before the big bang is
like asking what lies north of the north pole the answer is of course nothing but that doesn't
mean there's some mysterious land of nothing north of the north pole there ain't no such place
as north of the north pole and in the same way there ain't no such time as before the big bang
and people find that very mysterious until i point out that saint augustine of hippo in the 5th
century said that the world was made with time and not in time that was a remark made on
theological grounds on the basis that he didn't like the idea of a god who is within the stream
of time sitting there for all eternity and then on a whim making universe at some particular
moment it's good to have a universe why didn't god make that universe an infinite time ago uh
so augustine wanted time itself to begin with the universe that sort of shifted a bit in about the
mid 80s and now the pendulum seems to have swung the other way that the big bang was just
one of an infinite number of bangs scattered throughout space and time uh we can talk about
our universe originating from our big bang but there'll be other bangs and the assemblage of
all these banks uh all these universes is eternal and so that's the fashionable view that there
was no ultimate beginning or end of this infinite assemblage of universes but our particular
universe

(01)- [Hudba] [Hudba] dobte, jsem teoreticky fyzik a svét fyziky, zejména kvantové fyziky a
obecné teorie relativity, gravitace, ¢erné diry, velky tresk a tak dale, jsou jen plné abstraktnich
konceptd, a tak lidé opravdu dostanu $patny konec hole, ten, ktery mé tak trochu privadi k
Silenstvi velky tresk a odpovéd je nic, a pak nemohou pochopit, jak nemaze existovat nic, o
¢emz si myslim, ze je prazdny prostor, ale ne neni rozpinajici se vesmir lidé si dobte mysli, do
¢eho se rozpina a odpoveéd’ opét neni nic, cely vesmir se rozpina vesmir prostor se rozsituje uh
mozna ten prostor je nekone¢ny uh nemusi se rozpinat do nic¢eho je to prostor, ktery se
rozpina, takze tyto véci jsou opravdu velmi obtizné, lidé maji hrozné mylné predstavy, chteji
to védét s velkym treskem, no, kde se to stalo, vis, Ze to tam bylo hrana, a tak to jsou jen
mylIné predstavy, pro velmi nefyziky je velmi obtizné skutecné zamotat hlavy nad témito
mysSlenkami [hudba], takze jsem mél to Stésti, Ze jsem prozil zlaty vék kosmologie, protoze
kdyz jsem byl studentem, coz bylo mnoho desetileti dfiv v Londyné v houpajicich se Sesti
Sestkach si mozna nékteti nasi divaci pamatuji houpavy uspéch uh, ¢asto se to fikalo dobre,
spekulace jsou spekulace na druhou a pak je tu kosmologie, uh, to opravdu nebylo vic nez
popis vesmiru, ktery ne maji hodné jakousi teoretickou zakladnu, ale v§e se zménilo na konci
Sedesatych let objevem slabnouciho dosvitu velkého tiesku tepelné zéieni, které k nam
piichazi témér nerusené, protoze velmi brzy, tésné po velkém tiesku a po cela desetileti
tézbou dat z téchto informaci pomoci sateliti bylo mozné rekonstruovat historii vesmiru v
mimoradnych detailech a byl jsem velmi privilegovan byt soucasti programu, ve kterém jsem
pracoval kosmologie, vétsina mé kariéry a naSe chapani toho, jak velky tiesk Sel, a co se stalo
nejen v prvnich letech, ale v prvni zlomkové vteting po velkém tresku nase chapani toho
enormné pokrocilo, takze si nyni mazeme byt docela jisti porozumét vesmiru zpét asi na
biliontinu sekundy po velkém tiesku, protoze mizeme piimo v laboratoti znovu vytvorit
podminky, které pievladaly biliontinu sekundy po velkém tresku pied tim, nez budeme muset
pouzit teorii, ale teorii a pozorovani z tohoto doznivajiciho dosvitového zapasu velmi dobie, a
tak je opravdu vzrusujici, Ze pieslo z tohoto druhu ospalé zapadlé védy do hlavniho proudu
[Hudba] [Hudba] véci se zménily, takze stale narazim na to, kdyz jsem byl student. Myslim,
7Ze to se stane, kdyz zestarnete, ale kdyz jsem byl student, obecné se také myslelo, Ze o velkém
tiresku nemuzete vibec nic fict udalost bez pric¢iny byla nad ramec védy. Nebo prevladal



nazor, z¢ to byl pavod prostoru a ¢asu, ze pred velkym tieskem nebyla Zadna epocha.Zlaty
vek kosmologie, ano, ja uz v devadesatych letech minulého stoleti chapal ,,ptivod prostoru a
Casu“ a v ném velky Ttesk http://www.hypothesis-of-universe.com/docs/aa/aa_109.pdf
Myslim, ze Stephen Hawking to vyjadtil velmi dobie, ne, vyjadiil to velmi $patné fekl, Ze ptat
se, co se stalo pied velkym treskem je jako ptat se, co lezi severné od severniho polu,
odpoveéd’ samoziejme neni nic. A to je Spatné. Ale to neznamena, Ze na severu od severniho
polu existuje n¢jaka tajemna zemé¢, kde nic takového jako sever od severniho polu neexistuje.
Stejn¢ tak neexistuje doba jako pied velkym tieskem $patné a lidé to povazuji za velmi
tajemné, dokud nepodotknu, ze Svaty Augustin hrocha v 5. stoleti fekl, ze svét byl vytvoren s
¢asem, a ne v ¢ase, to byla pozndmka z teologickych davodut na th. Zakladem je, ze se mu
nelibila myslenka na boha, ktery je v proudu ¢asu a sedi tam celou vé¢nost, a pak z rozmaru
vytvaii vesmir v ur¢itém konkrétnim okamziku je dobré mit vesmir, pro¢ Bih tento vesmir
nevytvotil pred nekoneénym ¢asem ?, Cas ve veli¢ina a ta bendzi ; ani dimenze ¢asu nebé&zi
pokud jsou ,,rovné nekfivi® teprve az se zacne k¢iva ¢asova dimenze rozbalovat, to pak
vnimame jako ,,tok-plynuti ¢asu®, my bézime po Case, po dimenzi a ukrajujeme na dimenzi in
tervaly. takze Augustin chtél, aby ¢as sdm zacal vesmirem, ktery se asi v poloving 80. let
trochu posunul a nyni se zda, Ze se kyvadlo otocilo opacné, ze velky tresk byl jen jednim z
nekone¢ného poctu tieskn roztrousen v prostoru a ¢ase, (*) http://www.hypothesis-of-
universe.com/docs/aa/aa_196.pdf ; uh mizeme mluvit o naSem vesmiru pochazejicim z
naseho velkého tesku, ale dojde pfisté k dal§im tieskim a shromazdéni vSech téchto bank,
vSechny tyto vesmiry jsou vécné, a tak to je modni nazor, ze neexistoval zadny kone¢ny
zacatek nebo konec této nekone¢né soustavy vesmirt, ale naseho konkrétniho vesmiru

(02)- had its origin in a big bang it's got a birth a life cycle and maybe a death eventually but
the bigger system goes on forever so it is then meaningful to talk about well if the big bang
was just as a local affair uh um by local i mean uh you know maybe trillions and trillions of
light years across but still finite then we could talk about what preceded it but in terms of you
know theory versus experiment there are lots of theories i follow all of these uh speculations
but it's just mathematics in terms of is there any observational evidence of what happened
before the big bang or anything happening before the big bang well there's some hints in this
cosmic background radiation this fading afterglow uh of of the big bang um and so uh based
on that notion uh i uh written a book called what's eating the universe uh which looks at some
of those ideas that maybe our universe has been gobbled up by another one or has collided
with another one and that's an idea put forward by laura masini houston [Music] i do my level
best to communicate in plain language i avoid using any equations because they seem to
frighten people i talk about the language of mathematics the poetry of mathematics but don't
actually do any and in terms of understanding the concepts yes of course i always draw upon
uh well can i remember how i first wrapped my head around this uh particular idea i make a
lot of use of analogies and metaphors i think can be really helpful at the end of the day it is a
somewhat frustrating business because i think i can get people excited by science and give
them sort of flavor and talk about the type of problems and the outstanding mysteries and
things like that people will often go away thinking well they've grasped it but the truth is uh
that if if you want to understand you know what's going on inside an atom or inside a black
hole or something like that you really have to resort to mathematics and so there's this sort of
dance that goes on of having to glide around what really only makes sense in mathematical
terms i have to do that simply because there's a dictum that every extra equation you put in a
book harvest the readership uh my my wife who is a science communicator ex bbc uh radio
producer uh reads all the stuff i write in very great detail and she'll often say to me but i you
know you've explained this uh term uh or this concept about how the universe is expanding or
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the speed of light or why we can't see beyond a certain distance but you know how can that be
because you've also said something else uh and i always say well look let me let me just draw
the graph or write down the equation and she says well that's no good because i don't
understand the mathematics so that's no help so i i think all science popularizes in physical
science there's a face for this problem it's okay in biology you can you can talk about a ghost
or a giraffe or something like that everyone knows what you mean and even if you talk about
DNA and translation of dna into proteins or something it's uh it's pretty straightforward but
things like quantum mechanics so really it's only with a mathematical framework that you can
fully understand it [Music] i suppose as a physicist i have always been baffled by life and the
nature of life the physics of living matter and even more by mind by consciousness uh what's
going on up here uh that gives us uh this sensation of that i myself and i'm looking out at a
world and i can understand there's a world out there but there's an inner world in here of
thoughts and feelings and sensations and we haven't really joined these two worlds together
the world of physics the world of matter of stuff of hardware and this inner world of feelings
and emotions and when we get into areas like right and wrong good and bad ethics religion all
of these things then it's at the opposite end of the spectrum so just you know molecules
banging around with the forces and there really is a big division in science between those who
think uh oh well in the end we will have a full explanation of how everything works according
to the fundamental forces of nature uh down at the molecular level that's often called the the
fallacy of nothing buttery that the i'm talking to you now there's nothing but a moving mound
of atoms talking to another moving mound of atoms and at the end of the day that's all there is
to it uh and all of human value and ethical things and so on get swept aside but that leaves us
in a terrible place because we have to design a society where we have some sort of broad
agreement on on what is right and wrong what is ethical or unethical there has to be some sort
of morality uh and if you think well ultimately everything just stems from the laws of physics
then it seems to make a bit of a mockery of that and so i'm very concerned as we think about
artificial intelligence for example we're going to try to embed human values in computers and
other devices which may be super smart and they may design their own successes and their
successes and so on how can we embed human values in perpetuity and are there such things
as fundamental values that are built into

(02)- Nas vesmir ma svuj pavod ve velkém tresku, ma a) zrozeni, b) Zivotni cyklus a ¢)
mozna i smrt, ale vétsi systém zmén pokracuje navzdy, takze je smysluplné o ném dobie
mluvit, pokud byl velky tfesk jen mistni zalezitosti. Um tim myslim uh, vite mozna biliony a
biliony svételnych let napii¢, ale stale kone¢ny, pak ( pii myslence multivesmird ) bychom
mohli mluvit o tom, co tomuto naSemu predchézelo, http://www.hypothesis-of-
universe.com/docs/aa/aa_194.pdf ; http://www.hypothesis-of-
universe.com/docs/aa/aa_187.pdf ale pokud jde o vas, znate teorii versus experiment.
Existuje spousta teorii, sleduji vSechny tyto uh spekulace. Ale ona spousta teorii — spakulaci,
je to jen matematika z hlediska toho zda existuje néjaky pozorovaci dukaz o tom, co se stalo
pied velkym tieskem nebo co se déje pred velkym tieskem. Existuji n¢jaké ndznaky v tomto
kosmickém zéieni na pozadi, tento slabnouci odlesk uh velkého tresku um a tak uh na zakladé
této predstavy uh, uh, napsal jsem knihu s ndzvem Co Zere vesmir. Asini Houston [Hudba].
Snazim se nejlépe komunikovat v prostém jazyce. Vyhybam se pouzivani jakychkoli
rovnic, protoze se zda, ze lidi dési. Mluvim o jazyce matematiky, o poezii matematiky, ale ve
skute¢nosti zadnou nedélam (( coz by okamzité povazoval jeden Cesky Zak prof. Kulhanka za
straskou patafyziku a fantasmagorie kde takovy autor patii do blazince )) a pokud jde o
porozuméni, koncepty ano délam, samoziejme vzdy ¢erpdm z uh, dobte si pamatuji, jak jsem
poprve obtocil hlavu kolem této konkrétni myslenky frustrujici byznys, protoze si myslim, ze
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dokazu lidi vzrusit védou, dat jim chut mluvit o typu problému a vyjimeénych zahadach a
podobnych vécech, lidé ( lidé jinde, nikoliv ¢eska poucena vetejnost v ceskych dikusich )
Casto odchazeji s dobrym myslenim, ( naopak v ¢eské kotling, jsou poboufeni ) Ze to
pochopili, ale pravda je, ze pokud chcete porozumét, vite, co se déje uvnitt atomu, uvnitf
cerne diry nebo néceho podobného, musite se uchylit k matematice, a proto je tu tento druh
tance, ktery pokracuje v klouzani. Pokud jde o to, co skute¢né dava smysl pouze z
matematickeho hlediska, musim to udélat jednoduse proto, Ze existuje diktum, Ze kazda dalsi
rovnice, kterou vlozite do knihy, sklidi ¢tenére, uh, moje Zena, kterd je védeckym
komunikatorem, ex bbc uh radiovy producent uh ¢éte vSechny véci, které piSu velmi podrobné,
a ona mi ¢asto fekne, ale ja vim, ze jste vysvétlil tento termin, uh nebo tento koncept o tom,
jak se vesmir rozpina nebo o rychlosti svétla nebo pro¢ nevidime dal nez jisty odstup, ale vis,
jak to maze byt, protoze jsi také fekl néco jiného nez matematika, takze to neni zadna pomoc,
tak si myslim, Ze veSkera véda popularizuje ve fyzikalnich védach, tento problém ma tvar, v
biologii je to v poradku, mizete mluvit o duchovi nebo zirafé nebo nécem takovém, kazdy vi,
co mate na mysli, a i kdyz mluvite o DNA a translat ion DNA do proteint nebo tak néco, je to
docela jednoduché, ale véci jako kvantova mechanika jsou opravdu jen s matematickym
ramcem, kterému muzete pIn¢ porozumét [hudba]

Predpokladam, ze jako fyzik jsem byl vzdy zmaten zivotem a povahou Zivota fyzika zivé
hmoty a jesté vice mysl védomim, uh, co se tady d¢je tady vnitini svét myslenek a pocitl a
pocitt a my jsme tyto dva svéty opravdu nespojili, svét fyziky, svét hmotnych véci, hardware
a tento vnitini svét pocitt a emoci, a kdyz se dostaneme do oblasti, jako je ta spravna a $patna
dobra a $patna etika naboZenstvi vSechny tyto véci, pak je to na opaéném konci spektra, takze
jen znate molekuly, které se tahnou se silami, a ve véd¢ je opravdu velké rozdéleni. Ti, ktefi si
mysli, ze na konci budeme mit uplné vysvétleni vSeho, toho, jak vSe funguje podle zakladnich
piirodnich sil na molekularni trovni, ktera se ¢asto nazyva klamem ni¢eho maslového, o ¢em
s vdmi ted mluvim neni nic jiného, nez pohybujici se hromada atomu, kterd mluvi s jinou
pohyblivou hromadou atomi a na konci dne je k tomu vse, uh a v§echny lidské hodnoty a
etické véci, atd. misto, protoze musime navrhnout spole¢nost, kde mame néjakou Sirokou
shodu na tom, co je spravné a Spatné, co je etické nebo neetické, musi existovat néjaky druh
moralky, a pokud to dobte myslite, vS§echno nakonec vychazi ze zakoni fyziky, pak se zda, ze
je to trochu vysméch, a tak jsem velmi znepokojen, kdyz pfemyslime o umélé inteligenci,
napiiklad se pokusime vlozit lidské hodnoty do poc¢itacu a dalSich zafizeni, ktera mohou byt
super chytra a oni

(03)- because we have to design a society where we have some sort of broad agreement on on
what is right and wrong what is ethical or unethical there has to be some sort of morality uh
and if you think well ultimately everything just stems from the laws of physics then it seems
to make a bit of a mockery of that and so i'm very concerned as we think about artificial
intelligence for example we're going to try to embed human values in computers and other
devices which may be super smart and they may design their own successes and their
successes and so on how can we embed human values in perpetuity and are there such things
as fundamental values that are built intothe scientific picture of the universe or is it all just
relative is it just human beings making out what's convenient for themselves i don't know the
answers to these things but i do feel that we're reaching a point in society where science has
learned so much that these sorts of issues are coming to the fore and i uh the simple
prescriptions i have from my background in physics just don't work when we apply them to
things like values and ethics [Music] well the great thing about being a physicist is that
physics is a mature discipline it's sort of like roughly 300 years old and we've learned an
awful lot of things about the universe we have a very good understanding of atoms molecules



matter radiation gravitation uh the expanding universe the lot you might think well we you
know we've we've done everything there's nothing left to do but goodness me there is there's a
whole list of mysteries we mentioned one of them what happened before the big bang and
something eating the universe and there's a whole list of things which i'm outlining in my new
book uh and so there's a lot left to do so any young people watching this or thinking about a
career a career in science is just anyway but in something like fundamental physics um but we
need you there are still mysteries out there there are still unanswered problems and it's
absolutely wonderfully fulfilling career to enter into this wonderland of concepts and ideas
and dare i say mathematics and come to understand things that have been mysterious for
generations you might be the first person to finally grasp something that has had the rest of
humanity stopped so it's an invitation for young people to come into science [Music] for more
debates talks and interviews subscribe today to the institute of art and ideas at iai tv you

(03)- protoze musime navrhnout spolecnost, kde madme néjakou sirokou shodu na tom, co je
spravné a co $patné, co je etické nebo neetické, musi existovat néjaky druh moralky, a pokud
to dobie myslis, vSechno nakonec vychazi ze zakoni fyziky, pak se zda, ze je to trochu
vysmeéch, a tak jsem velmi znepokojen, kdyz pfemyslime o umélé inteligenci, napfiklad se
pokusime vlozit lidské hodnoty do pocitaci a dalSich zatizeni, ktera mohou byt super chytra a
mohou navrhovat své vlastni Uspéchy a své Uspéchy a tak dale, jak mtzeme vlozit lidské
hodnoty na vécnost a existuji véci jako zakladni hodnoty, které jsou postaveny ve védeckém
obrazu vesmiru, nebo je to v§echno jen relativni, je to jen tim, co délaji lidské bytosti co je pro
né vyhodné. Neznam odpovédi na tyto véci, ale mam pocit, Ze se dostdvame do bodu ve
spole¢nosti, kde se véda naucila tolik, Ze se tyto druhy problému dostavaji do popiedi a ja
jsem ta jednoducha. Predpisy, které mam z mého fyzického pozadi, prosté nefunguji, kdyz je
aplikujeme na véci, jako jsou hodnoty a etika [Hudba]. Skvé¢lé na tom byt fyzikem je, Ze
fyzika je dospéla disciplina, je to néco jako zhruba 300 let stard a naucili jsme se stra$né moc
véci 0 vesmiru, mame velmi dobré znalosti o molekulach atomu, hmoté, zéieni, gravitaci, o
rozpinajicim se vesmiru, o kterém si mazete dobie piedstavit, vite, Ze jsme udélali vSechno,
na co nezbyva delej, ale proboha, je tu cely seznam zahad, o kterych jsme zminili. a jedna z
nich, co se stalo pred velkym tireskem bezrozporné to navrhuje moje HDV ! a néco, co Zere
vesmir, a je tu cely seznam véci, které nacrtdvdm v mé nové knize, a tak je toho hodn¢ zbyvaji
na to vSichni mladi lidé, ktefi to sleduji nebo ptemysleji o kariéte, kariéra ve veéde je prosté
tak jako tak, ale v né¢em jako zakladni fyzika potiebujeme vas, tam jsou stale zahady, tam
jsou stéle nezodpovézene problémy ems a je to naprosto uzasné napliujici kariéra vstoupit do
této rise konceptl a myslenek a troufam si ¥ici matematiku a porozumét vécem, které byly po
generace zdhadné, mozna budete prvni, kdo kone¢né pochopi néco, co zastavilo zbytek lidstva
. Je to tedy pozvanka pro mladé lidi, aby vstoupili do védy [hudba] pro dalsi debaty,
rozhovory a rozhovory, ptrihlaste se dnes K institutu uméni a napada v iai tv vy.
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