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Brian Cox debunked the Big Bang! Wait, what?
Brian Cox odhalil velky tfesk! Pockej co?
661 211 zhlédnuti 29. 1. 2024 #physics #shortly #science

Start speaking a new language in 3 weeks with Babbel 4. Get up to 60% OFF your
subscription here = https://bit.ly/babbelsabine | was rather surprised when | recently learned
that the British science communicator and ex-particle physicist Brian Cox supposedly
debunked the Big Bang with a creation story, no less than in a BBC documentary. | had a look
at the clip and I think I know what happened.

Sabina Hossenfelder
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(01)- What happened before the Big Bang? I got this question on twitter and thought, well,
the answer is that we don’t know. Now, I’m quite fond of short videos, but that’s a little too
short even for my taste. Then | saw that Brian Cox has supposedly “debunked” the Big Bang
with a creation story and thought, He did what? Then | watched the clip that’s narrated by
Brian Cox, and I think | know what happened there. Let me explain. Observations tell us that
the universe expands. If we use those observations and take the equations that Einstein gave
us, we can calculate what happened in the distant past. Since the universe expands, in the
past matter must have been more concentrated. Indeed, if we trace the equations back then
the density of matter just increases and increases, until it’s infinitely large. This infinite
density happens at a finite time of about 13 point 8 billion years, and is what we usually refer
to as the “Big Bang”. Mathematically, this Big Bang is a singularity in several measurable
quantities, like the energy density of matter, but also the curvature of space-time. The first
relevant thing to note is that this doesn’t mean there wasn’t anything before the Big Bang.
It’s just that if there was something before the big bang, it isn’t in any way connected to
what happened after, so we’d never know of it. To see what | mean, take a super simple
example of a singularity, that in the function one over x squared, when x goes to zero. It’s not
like there’s no curve for x smaller than zero. It’s just that there’s no connection between the
two parts. The same could be the case for the Big Bang singularity. There was something
before it, but it’s not in any way connected to us. That said, most physicists don’t think that
the singularity is even there to begin with. That’s because in all other cases where we have a
singularity in a physically measurable quantity, it just means that the theory breaks down and
we need to use a better one. A good example is hydrodynamics that describes how liquids
behaves. Surfaces of drops can have points with infinite curvature, like when a drop of water
pinches off a tap. That pinch off point is a singularity. But of course, if you look at the drop
on the scale of single atoms, there is nothing singular about it. It’s just that if we approximate
all those atoms with a smooth fluid that these singularities appear. They’re a consequence of
this approximation. That’s why physicists think, the Big Bang singularity just tells us that we
need a better theory. We don’t have that theory so the smart thing to do would be to just leave
it at that. But of course, that’s no fun, so physicists have come up with a lot of speculations
for what might have happened instead of a big bang singularity. And there is very little data
in the way of their speculations. The young galaxies that the Webb telescope sees were
probably created a few hundred million years after the Big Bang. The Cosmic Microwave
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Background was created approximately three hundred thousand years after the Big

Bang. And we have no observations from earlier on. Physicists have used particle colliders
to study what highly compressed matter does, and we can use this data to extrapolate back to
somewhat before the creation of the cosmic microwave background, to around the time
when the Higgs field condensed. But this still doesn’t get us anywhere near the big bang.
This is why in theoretical physics you find many alternative ideas for the Beginning of the
universe, depending on how you change the equations, because there’s no data to tell those
ideas apart. And this brings me to Brian Cox’s supposed debunking of the Big Bang. In this
clip from the BBC, he’s clearly talking about the currently most popular theory for

what happened before the big bang. It’s called eternal inflation. In eternal inflation, the
creation of our universe is not singular, so strictly speaking there isn’t any bang. According
to this theory, our universe is created by a quantum fluctuation in a field called the
“inflaton”.The inflaton creates this fluctuation, and that creates a bubble which then rapidly
inflates, hence the name. At some point the inflation stops, and all the energy from the
inflaton field is converted into matter. All the matter around us is created only at that point
when the inflaton field dumps its energy. In the literature, this event is usually referred to as
“reheating”. What happened with Brian Cox’s explanation is that he made it sound as if the
reheating is the big bang. | mean, listen to it yourself: “As inflation ended, the ocean of
energy was converted into matter. Big Bang.” So basically he just used the word “Big Bang’
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(01)- Co se stalo pied Velkym tfeskem? Dostala jsem tuto otazku na twitteru a pomyslela
jsem si, dobfe, odpoved’ je, ze nevime. Myslim vime, i kdyz to netvrdime. Anebo alespon
néktefi fyzikové vi, a maji své vize. Ja mam svou vizi uz 35 let 0 tom, ze vesmir existuje uz
pted big-bangem. A na internetu ji presentuji 22 let. (!) A nejméné 3 roky v diskusich na
YouTube u Sabiny Hossenfelder, kde sama Sabina o big-bangu pise a mluvi, tak tuto vizi a
néazory k tomu ji posilam ty 3 roky ,,co je, CO existuje pied big-bangem* a ona to (GmysIng)
necte, anebo pokud ¢te, tak nereaguje, protoze nejsem Brian Cox ani Roger Penrose. Prosim
tady zdejsi Ctenare, kdyby se néktery dobrovolné ,,uvolnil, obétoval se*“ a Sabiné predal mé
pozdravy a sdé€leni jak vidim big-bang ja. http://www.hypothesis-of-
universe.com/docs/eng/eng_098.pdf ; http://www.hypothesis-of-
universe.com/docs/eng/eng_085.pdf ; http://www.hypothesis-of-
universe.com/docs/eng/eng_092.pdf ; http://www.hypothesis-of-
universe.com/docs/eng/eng_089.pdf ; http://www.hypothesis-of-
universe.com/docs/eng/eng_088.pdf ; http://www.hypothesis-of-
universe.com/docs/eng/eng_082.pdf ;
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Ted’ mam docela rada kratka videa, ale 1 na m{j vkus je to trochu moc. Pak jsem vid¢l, ze
Brian Cox udajné ,,odhalil“ Velky tfesk pfibéhem o stvoteni a pomyslel si: Co udélal? Pak
jsem sledovala klip, ktery vypravél Brian Cox, a myslim, Ze vim, co se tam stalo. No vida,,
vitej Sabino v klubu fyziku, ktefi vi co bylo pfed BB. Nech mé to vysvétlit. Pozorovani nam
fikaji, Ze vesmir se rozpina. Pozorovani jsou sice dobra = spravna, ale vyhodnoceni téch
pozorovani je chybné. Chybna je rovnice Hubbleho . Vesmir se nerozping, ale se
rozbaluje http://www.hypothesis-of-universe.com/docs/c/c_032.gif a to znamena, ze
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objekt bliz a bliz BB, tj. bliz horizontu pozorovatelnosti, tak se ,,vlastni soustava toho objektu
— kvasaru® pootaci...(!) Pokud pouzijeme tato pozorovani a vezmeme rovnice, které nam
dal Einstein, miZeme vypocitat, co se stalo v ddvné minulosti. To je hodn¢ naivni tvrzeni.
ProtoZe se vesmir rozpind, v minulosti musela byt hmota koncentrovanégjsi. To za
ptedpokladu, ze interpolujeme ono rozpinani do jednoho singuldrniho bodu. Jenze pokud se
vesmir rozbaluje, pak se rozbaluje z kazdého bodu ¢asoprostoru, at’ uz je ona ,,lokalita” =
zdejsi vesmir, jakkoliv velka. Vesmir se rozbaluje i dnes na planckovskych skalach 10% m ,,z
vakua“ (virtualni pary ¢astic). Ad 02) Nikdo nikdy nedokézal, zda hmoty (baryonové) je stale
stejné mnozstvi v ,,naSem* Vesmiru po BB, tj. pll vtetiny po velkém tiesku jako dnes po 13,8
miliardach let po BB tj. 10°% kg..., a zda tedy vznikla viechna najednou ,,za jednu vtefinu®.
(?) Ja myslim, Ze ne, Ze vznikala postupné po sestupné exponenciale. Resume: Po velkém
tresku nemusel bat Casoprostor v jedné singularité at’ si ten Einstein napsal v OTR co cht€l...
Ve skute¢nosti, pokud sledujeme rovnice OTR zpét, hustota hmoty se jen zvySuje a zvySuje,
dokud neni nekonecné velka. A v tom to je, opakuji, nikdo nevi, zda ,,smrstovani vesmiru
konéi v bodé singularity, a Ze veskera (10°% kg) hmota vznikla ,,v jedné vteiiné“ po velkém
tresku... Tato nekone¢na hustota nastava v kone¢ném case asi 13 boda 8 miliard let a je to,
co obvykle nazyvame ,,Velky tiesk®. Konceny ¢as? Co tim myslite? Velky tfesk neni
konec¢ny, ale je zahajenim plynuti ¢asu, ano, tedy ,,rozbalovani“ ¢asovych dimenzi...
Matematicky je tento Velky tfesk singularitou v n€kolika méfitelnych?? veli¢inach, jako je
hustota energie hmoty, ale také zakfiveni casoprostoru. Jak je métitelné zakiiveni
Casoprostoru po velkém tiesku?? Jsem presvédéen, Ze naprosto nemozné... Prvni relevantni
véc, kterou je tfeba poznamenat, je, Ze to neznamena, Ze pifed Velkym tfeskem nic nebylo. Je
to tak, ze pokud bylo néco pied velkym tieskem, nijak to nesouvisi s tim, co se stalo pote, to
je naprosta nepravda (*). Souvisi to minimalné v tom, ze ptred BB existoval ¢asoprostor (bez
hmoty) a po BB existoval tentyZ Casoprostor s hmotou, ktera postupné vznikala takZze bychom
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se o tom nikdy nedozvédéli. ? Abyste vidéli, co tim myslim, vezméte si super jednoduchy
ptiklad singularity, ktera ve funkci jedna nad x na druhou, kdyz x jde na nulu. ?? co to je Neni
to tak, ze neexistuje zadna kiivka pro x mensi nez nula. Jde jen o to, Ze mezi témito dvéma
castmi neni zadné spojeni. ?? Totéz by mohlo platit pro singularitu velkého tfesku. Néco pred
tim bylo, ale nijak to s ndmi nesouvisi. Enm, jenze souvisi. Velky tfesk je ROZHRANIM
»pred” a ,,po*. Pred existuje asoprostor plochy, bez hmoty, bez tempa-plynuti ¢asu, je
nekonecny a prostor se nerozpind, inertni stav...ani zakony tu nejsou ( mozna jen dva ¢i tii ).
Pak BB je nahlou zménou stavu nulovych kiivosti dimenzi na stav nekone¢né kiivych
dimenzi. Extrémni kiivost se exponencialné snizuje, kdy cca nékolik minut po Ttesku uz bude
,prijatelny* pocet kiivych dimenzi, mozné dokonce uz 3+3D, coz jsou fyzikélni dimenze.
Extra dimenze (viz strunova teorie) jsou ,,matematické dimenze a mize jich byt n+m. A

vvvvvv

znamena, ze vétSina fyzikl si nemysli, Ze singularita viibec existuje. Je to proto, Ze ve vSech
ostatnich ptipadech, kdy méme singularitu ve fyzikaln€ métitelném mnozstvi, to jen znamena,
7e se [teorie rozpadd| a musime pouzit lepsi. Vesmir na to ¢ekal, cekal na fyziky, jinak by
nevédel, co ma delat... Dobrym piikladem je hydrodynamika, ktera popisuje, jak se kapaliny
chovaji. Povrchy kapek mohou mit body s inekoneén}'Im Zakﬁveniml, ?? jako kdyz kapka vody
Stipne z kohoutku. Ten bod odraZeni je singularita. Ale samoziejm¢, kdyz se podivate na
pokles na stupnici jednotlivych atomi, neni na tom nic zvlastniho. Jde jen o to, Ze pokud
vSechny tyto atomy aproximujeme hladkou tekutinou, objevi se tyto singularity. ?? Jsou
diisledkem tohoto pfiblizeni. To je divod, pro€ si fyzici mysli, Ze singularita velkého tfesku
nam jen tikd, Ze potiebujeme lepsi teorii. Pokud to tak je, pak tu lezi 22 let na scéné HDV. My
tuto teorii nemame, vy ne... takze by bylo rozumné to nechat byt. Ale to samoziejmé neni
zadna legrace, takze fyzici ptisli \se spoustou spekulacﬂ 0 tom, co se mohlo stat, namisto
singularity velkého tresku. A jejich spekulacim stoji jen velmi malo udaji. Mladé galaxie,
které Webbuv dalekohled vidi, byly pravdépodobné vytvofeny ne€kolik set miliont let po
velkém tfesku. Kosmické mikrovinné pozadi bylo vytvoteno piiblizné tii sta tisic let po
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studiu toho, co déla vysoce stlatend hmota, a my miiZeme tato data pouZit k extrapolaci zpé&t
do doby ponékud pied vytvofenim kosmického mikrovinného pozadi, do doby, kdy Higgsovo
pole kondenzovalo. ,|Viici“ plazma je ,,péna“ kiivych dimenzi Casoprostorovych| ve které se
rodi elementarni ¢astice pravé z téch dimenzi a to ,,kiivenim — balickovanim*
Casoprostorovych dimenzi http://www.hypothesis-of-universe.com/index.php?nav=e Ale to
nas stale neptiblizuje k velkému tiesku. Pro¢ ne? BB je ,,okamzitd zména stavu®. To je divod,
pro¢ v teoretické fyzice najdete mnoho alternativnich napadii pro Poc¢atek vesmiru v zavislosti
na tom, jak zménite rovnice, protoZe neexistuji Zadna data, kterd by tyto myslenky odlisila.
Myslim existuji takova data... A to mé privadi k idajnému odhaleni Velkého tresku Brianem
Coxem. V tomto klipu od BBC jasn¢ mluvi o aktudln€ nejpopularnéjsi teorii toho, co se stalo
pred velkym tfeskem. - Riké se tomu v&na inflace. ?? Myslim ne. Pfed velkym tieskem ,,se
nestalo® v ném nic... [Je to v&&ny nekoneény plochy dvouveliinovy Casoprostor, bez plynuti
kasu, bez hmoty, bez poli, bez zakondl... Ve v&&né inflaci neni stvoieni) naseho vesmiru
ojedinélé, ? Ehm, fikate [p¥ed stvoFenim| vesmiru ze existuje inflantové pole = inflaton ? a ,,v
ném je nas vesmir stvofen®, ehm, fika pani Sabina... takZe pfisné€ vzato neexistuje zadny
tiesk. O.K., tresk neexistuje, ale ,,okamzita zména stavu* ano. .. Podle této teorie] je nas
vesmir vytvoren kvantovou fluktuaci v poli zvaném ,,inflaton®. Inflaton vytva¥i tuto fluktuaci
ata bublinu, ktera se pak rychle nafukuje, odtud nazev. A kdo vytvaii ten Inflaton? A
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podle jaké bible se “inflanton® fidi? V ur¢itém okamziku se inflace zastavi ((( Kym?, ¢im?,
jak se zastavi, napf. svétlo? Jak se zastavuje hvézda? Jak se zastavi galaxie?, kde se bere
energie na ,,zastaveni“? ))) a veSkera energie z inflatonového pole se pifeméni na hmotu. A to
uz je teorie? nebo jesté hypotéza? Veskera hmota kolem nas vznika pouze v okamziku, kdy
inflatonové pole uvoliiuje energii. ?? V literatuie je tato udalost obvykle oznacovana jako
,reheating®. Co se stalo s vysvétlenim Briana Coxe je, Ze to znélo, jako by opétovné zahtivani
byl velky tiesk. Poslechnéte si to sami: ,,Jakmile inflace skoncila, ocean energie se pfemeénil
na hmotu. Velky tfesk." Takze v podstaté jen pouzil slovo ,,Big Bang* pro néco tpln¢ jiného.

?)

(02)- for something completely different. It’s somewhat of a disease among science
communicators that I’ve complained about before because it causes a lot of confusions, but
let me not go there again. Maybe more importantly, even leaving aside that we don’t know
whether eternal inflation is even correct, it doesn’t remove the Big Bang per se, it just
removes the big bang in our universe. You see, in eternal inflation, there are infinitely many
of those quantum fluctuations and each gives rise to a new universe. This entire multiverse
of eternal inflation however must also have had a beginning at finite time, an then you can
ask, well, what happened before that. So eternal inflation just moves the problem elsewhere.
And of course there are other ideas for the beginning of our universe besides inflation. For
example, there’s the idea of a big bounce, in which there was an earlier phase of the universe
which contracted. Matter became very dense, but not infinitely so, and now it’s expanding
again. If those bounces repeat, it’s called a cyclic universe. You can also just push the big
bang all the way back to minus infinity and say that for half of infinity very little happened,
and then the universe sudden began expanding. It’s not a very popular idea probably because
the entire point is it being infinitely lame. Or there is the Hartle-hawking no-boundary
proposal that says before the big bang there was no space-time, there was just a 4-dimensional
space, and then one direction of that space turned to time. These ideas are all more or less
compatible with observations because you can always make sure that the deviations from
Einstein’s equations are unmeasurably small. This doesn’t mean these ideas are wrong, it’s
that we can’t tell whether they’re right or wrong. So what happened before the big bang?
Physicists have a lot of speculations, but the short answer is that we don’t know, and since
there is so little information left over from whatever happened, we might never know. Yes,
so, it’s not like Brian Cox said something wrong, it’s just that communication is

difficult. Which is why I always try to learn a few words in the local language when I’'m
traveling. As I’ve mentioned before, we’re planning to go to Paris, and I’ve been learning
some French with Babbel who’ve been sponsoring this video. I’ve made some progress. Je
parle un petit peu francais. Excusez-moi, quel &ge a l'univers? But let me tell you something
about Babbel. It’s one of the most widely used language learning apps in the world, and
that’s for good reason. It’s super easy to use, works on your phone or your browser, and gets
you to your goal quickly. Their lessons are designed by language teachers, and you can
complete them step by step whenever you find the time. The best thing about Babble is that it
teaches real world conversation. For example, how to sort out travel problems or talk about
business matters. Stuff you actually need. And I have an amazing special offer for you today.
If you use our link in the info below you’ll get 60 percent off your subscription. And don’t
worry if you don’t like it, you have a 20-day money back guarantee, so go and check this out.
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Thanks for watching, see you tomorrow.

(02)- pro néco uplné jiného. Je to pon¢kud nemoc mezi védeckymi komunikatory, na kterou
jsem si jiz diive stézovala, protoze zpusobuje spoustu zmatkd, ale dovolte mi, abych tam
znovu nesela. Mozna jesté dulezitéjsi je, ze 1 kdyz pomineme to, Ze nevime, zda je vééna
inflace viibec spravna, neodstrani to velky tiesk jako takovy, velky tiesk je néco jiného nez
singularita a singularita je néco jin¢ho nez velky tfesk !! Pozor... ale jen odstrani velky tfesk
v naSem vesmiru. Vidite, ve ’Vééné inflaci vécné rozpinénil je téch kvantovych fluktuaci
nekonecn¢ mnoho a kazda dava vzniknout novému vesmiru. ?? Cely tento multivesmir vécné
inflace vSak také musel mit pocatek v kone¢ném Case, a pak se mizete ptat, co se stalo pred
tim. O.K.. Stfida se tu ,,Néco* a ,,Nic“, furt, tedy st¥ida se existen¢no s neexistencnem,
...furt... Takze vécna inflace jen pfesouva problém jinam. Tady panuje ,,babylon pojmi* tedy
babylon co si kdo pod pojmem ,,inflace” mysli... A krom¢ inflace samoziejmé exXiStuji I jine
napady pro zacatek naseho vesmiru. HDV Naprtiklad existuje myslenka velkého odrazu, ve
kterém byla diivéjsi faze vesmiru, kterd se stahla. Hmota se stala velmi hustou, ale ne
nekoneéné, a nyni se znovu rozifuje.?? Pokud se tyto odrazy opakuji, nazyvé se to cyklicky
vesmir. Podle mé je ““cyklus““ zahajen big-bangem (zména stavu k¥ivosti dimenzi) a
uzavien autplnym rozbalenim kiivosti dimenzi ,,v nekone¢nu®, kdy pak ““““ muze
nastat dal$i Big-Bang. MiZete také jednoduse zatlacit velky tfesk zpét do minus nekonecna a
fici, ze na polovinu nekonecna se stalo velmi malo a vesmir se pak nahle zacal rozpinat. Jeden
holky, druhy vdolky...; uz by mohlo dojit konecné ke sjednoceni vizi, ano?! Neni to piilis
popularni népad, pravdépodobné proto, ze cely smysl je v tom, Ze je nekonecn¢ chromy. Nebo
existuje navrh Hartle-Hawking bez hranic, ktery fika, Ze pfed velkym tfeskem neexistoval
zadny Casoprostor, existoval pouze 4rozmérny prostor, a pak se jeden smér tohoto prostoru
obratil k ¢asu. No, a jednou byla pernikova chaloupka a v ni zila baba-Jaga, méla hrb a dva
zoubky...VSechny tyto myslenky jsou viceméné kompatibilni s pozorovanimi, protoze se
vzdy muzete ujistit, ze odchylky od Einsteinovych rovnic jsou nemétitelné malé. To
neznamena, Ze tyto sou Spatné, ale nemizeme fici, zda jsou spravné nebo Spatné.
Myslenky jsou myslenky a jsou to myslenky, protoze to jsou myslenky. Co se tedy stalo pred
velkym tfeskem? Fyzici maji spoustu spekulaci, ale Kratka odpoveéd’ je, Ze nevime, a protoZe
z toho, co se stalo, zbylo tak malo informaci, mozna se to nikdy nedozvime. O.K. Ano, neni
to tak, Ze by Brian Cox fekl néco Spatného, ale komunikace je obtiZzna. Proto se vZzdy na
cestach snazim nauéit par slov v mistnim jazyce. Napt. v Cechach taky, ze ? Jak jsem jiZ
zminila, planujeme jet do Pafize a s Babbelem, to je lexikon? ktery sponzoroval toto video,
jsem se ucila francouzsky. Udé¢lala jsem urcity pokrok. Je parle un petit peu francais. Promin-
moi, quel age a l'univers? Ale feknu vam néco o Babbelovi. Je to jedna z nejpouzivané;sich
aplikaci pro vyuku jazykt na svété, a to z dobrého duvodu, Ze se pouziva velmi snadno,
funguje na vagem telefonu nebo prohliZeéi a rychle vas dovede k cili. O.K. Uzasné.. Jejich
lekce jsou navrzeny uciteli jazykid a miiZete je absolvovat krok za krokem, kdykoli si najdete
cas. Nejlepsi na Babble je, Ze u¢i konverzaci v redlném svété. Napriklad jak vyfesit problémy
s cestovanim nebo mluvit o obchodnich zalezitostech. Véci, které skute¢né pottebujete. A
dnes pro vads mam uzasnou specidlni nabidku. Pokud pouzijete na§ odkaz v nize uvedenych
informacich, ziskate 60 procent z vaseho predplatného. © A nebojte se, bojim-bojim pokud se
vam to nelibi, mate 20denni zaruku vraceni penéz, takze se jdéte podivat na toto.




8:54 Diky za sledovani, uvidime se zitra.
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Nékolik odkazii v angli¢tiné

http://www.hypothesis-of-universe.com/docs/eng/eng_098.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_085.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_092.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_089.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_088.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_082.pdf
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