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(01)- in the wood-paneled chapel of the catholic university of louvain in belgium a priest
lights a candle and kneels before the statue of christ for his daily devotion his name is georges
lemaitre and it is 1927. as he rises his eyes wander to the towering windows that line the
chapel's walls and to the stars twinkling in the early evening light he smiles in distant
reflection imagining the sequence of events that brought that starlight to the belgian sky but
despite his faith lumetra's beliefs were lacking a creator so fundamental to the catholic
doctrine he had no need for divine intervention when it came to the making of the universe no
seven-day miracle instead he saw it as a natural consequence of natural laws and processes
proved by mathematics and visible in the movements of the heavens themselves his
extraordinary insight would earn him two nobel prize nominations for george lemaitre was
more than just a catholic priest he was also a theoretical physicist a cosmologist fascinated
with the workings of god's perfect universe it was here in naivan that he began work on a
theory that would come to shape our modern understanding of the cosmos all based on the
remarkable observation that space seemed to be expanding mathematics had laid out the
history of the universe and now lemaitre traces it backwards in his mind's eye he imagines a
time before humans or indeed any living thing inhabiting the earth before that of course the
earth must have formed as a barren rocky ball around the glowing sun before that the sun
ignited in a blaze of nuclear glory crushed into being by the irresistible force of gravity in a
vast cloud of gas and dust that gas and dust was a consequence of many generations of stars
living and dying before our own igniting fusing elements and exploding in terrific supernova
that spread their elemental waste products across the cosmos he imagined a time before these
many lineages of stars before the chemical complexity that we enjoy when only hydrogen and
helium floated inert in a lightless universe if space is expanding now then in the reverse
chronology of lemaitre's mind it is contracting there would be a point in this dark gassy
cosmos before the first star when all the matter in the universe was compressed into a vastly
smaller space atoms would become packed so tightly that even photons are unable to pass
through there are no light sources here but it doesn't matter the universe is utterly opaque
when the contracting reversed universe crushes down even further the atoms themselves are
crushed first into subatomic particles and then into pure energy in this small dense universe
there is only radiation here even lumetra’'s imagination begins to falter the universe can
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become even smaller even hotter but what happens then lumetra pushes the unanswerable
from his mind content in having grasped 13 billion or so years of cosmological history and
unperturbed by the mysteries contained within the first fraction of a second but the big bang
theory of which lumetra was unknowingly the first true proponent has been the subject of
debate research and speculation for nearly 100 years how did the universe begin what was the
trigger for its incredible expansion and could our simple matter brains ever even comprehend
the real truth [Music] Why Must It Begin? [Music] before le metre studies of the cosmos had
largely focused on our own place within it as well as observations to determine its
composition and extent the 13th century philosopher sigur of brabant was alone in venturing
the statement that the universe was eternal with no beginning his heretical views outraged the
theologians of the time and earned him condemnation by the pope in 1277. rumor has it he
was murdered with a pen a symbol of the damage his ideas had done since then no serious
scholar had contemplated changing history or a beginning and so lumetra’s calculations
rocked the cosmological world but they were not embraced by everybody [Music] the idea
was that the universe started its life a finite time ago in a single huge explosion and that the
present expansion is a relic of the violence of this explosion this big bang idea seemed to me
to be unsatisfactory even before detailed examination showed that it leads to serious
difficulties one respected but controversial astronomer fred hoyle railed against lumetra's
expanding universe history even coining the term big bang as an insult for the implication of
an expanding universe is that at some point it must have begun expanding and at some point
the universe itself must have begun this hoyle confidently declared was pseudoscience little

(01)- Ve dievem oblozené kapli Katolické univerzity v Lovani v Belgii knéz zapaluje svicku
a klec¢i pted sochou Krista ke své kazdodenni poboZnosti, jmenuje se Georges Lemaitre a je
rok 1927. Jak vstava, jeho o¢i bloumaji k ty¢icim okntim, ktera lemuji stény kaple, a ke
hvézdam tipyticim se v podvecernim svétle se usmiva ve vzdaleném odrazu a predstavuje si
sled udalosti, které¢ ptinesly ono svétlo hvézd na belgické nebe, ale navzdory jeho vite
postradal Lemaitrovo ptesvédéeni stvofitele tak zasadniho pro to. Katolickou doktrinu
nepotieboval bozi zasah, kdyz doslo na stvotfeni vesmiru, zddny sedmidenni zazrak, misto
toho to vidél jako ptirozeny disledek pfirodnich zdkontll a procesli dokdzanych matematikou a
viditelnych v pohybech nebes samotnych jeho mimotadny vhled by mu vynesl dvé nominace
na Nobelovu cenu za George Lemaitre byl vic nez jen katolicky knéz byl také teoreticky
fyzik kosmolog fascinovany fungovanim dokonalého boziho vesmiru zde v naivané zacal
pracovat na teorii, ktera pfijde utvaret nase moderni chapani vesmiru, to vS§e na zakladé
pozoruhodného pozorovani, ze se zdalo, Ze se vesmir rozpina, matematika vylozila historii
vesmiru a nyni ji Lemaitre sleduje zpétné ve své mysli, pfedstavuje si dobu pied lidmi nebo
pted jakoukoli Zivou bytosti Zemé se samoziejme musela zformovat jako neurodna skalnata
koule kolem zaticiho slunce, nez se slunce vznitilo v zafi jaderné slavy, rozdrcené
neodolatelnou silou gravitace v obrovském oblaku plynu a prachu, ktery plyn a prach byly
diisledkem mnoha generaci hvézd Zijicich a umirajicich pfedtim, nez naSe vlastni zazehnuti
fazujicich prvki a explodovani v Gzasné supernové, kterd rozsitila své elementarni odpadni
produkty po vesmiru, jak si pfedstavoval dobu pfed témito mnoha liniemi hvézd pted
chemickou slozitosti, kterou jsme my. UZijte si, kdyz se v bezsvétlém vesmiru inertn€ vznasel
pouze vodik a helium, pokud se prostor nyni rozpina, pak v opa¢né chronologii lemaitrovy
mysli, ktera se stahuje, by v tomto temném plynném kosmu byl bod pied prvni hvézdou, kdy
byla veskera hmota ve vesmiru stlatena do mnohem mensiho prostoru a kde se ta hmota



vzala? Aby ji pak do toho bodu — singularity ,,Nékdo“ natlac¢il?? by se atomy sbalily tak
pevné, Ze ani fotony nejsou schopny projit, nejsou zde zadné svételné zdroje, ale to nevadi,
vesmir je naprosto neprihledny, a kde se bere to ,,svétlo* v tom fotonu? Kdo ho tam dal?
kdyz se smrst'ujici obraceny vesmir rozdrti jesté dale, atomy samotné jsou rozdrceny nejprve
na subatomarni ¢astice a poté na Cistou energii v tomto malém hustém vesmiru je zde pouze
zateni, dokonce i lumetrina predstavivost zac¢ina pokulhavat. Vesmir se mize stat jeste
mensim, jesté Zhavejsim, ale co se stane, pak lumetra vytlaci nezodpovéditelné z jeho mysli,
kdyz pochopil 13 asi miliardu let kosmologické historie a neznepokojeni tajemstvimi
obsazenymi v prvnim zlomku sekundy, ale teorie velkého tfesku, jejimz prvnim skutecnym
zastancem byla lumetra, je jiz témet 100 let predmétem debatniho vyzkumu a spekulaci, jak
vesmir zacina, co bylo spoustéem jeho neuvétitelné expanze a mohl nd$ mozek z jednoduché
hmoty viibec pochopit skute¢nou pravdu

[Hudba]

Pro¢ musi zacit? [Hudba] pfedtim, nez se vyzkum vesmiru z velké ¢asti soustiedil na naSe
vlastni misto v ném, stejn¢ jako na pozorovani, ktera méla urcit jeho sloZeni a rozsah, byl
filozof Sigur z Brabant ve 13. stoleti jediny, kdo se odvazil prohlasit, Zze vesmir je vé¢ny bez
zacatku. Jeho kacifské ndzory poboutily tehdejsi teology a vyslouZily si jej odsouzeni
papeZem v roce 1277. Rika se, Ze byl zavrazdén perem, coZ je symbolem $kody, kterou jeho
mysSlenky od té doby napachaly, zddny seridézni u¢enec neuvazoval o zmén¢ historie nebo
zacatku a takze vypocty lumetra otfasly kosmologickym svétem, ale ne vSichni je pfijali
[Hudba]

Myslenka byla, Ze vesmir zacal sviij Zivot pfed konecnym €asem jedinou obrovskou explozi a
7e soucasnd expanze je pozustatkem nasili této exploze. Myslenka velkého tresku se mi zdéla
neuspokojiva jesté predtim, nez podrobné prozkoumani ukazalo, ze vede k vaznym potizim,
jeden respektovany, ale kontroverzni astronom Fred Hoyle namital proti historii rozpinajiciho
se vesmiru Lumetra, dokonce kdyZz termin velky tfesk razil jako urazku implikace
rozpinajiciho se vesmiru, ze }v urcitém okamziku se musel zacit rozpinad a v ur¢itém
okamziku musel zacit samotny vesmir, o ¢emzZ s jistotou bylo feceno, Ze je to pseudovéda Co
bylo pied velkym tfeskem -2
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(02)- different from trying to justify the existence of a creator the only reason he said that we
were so attracted to this novel big bang theory was because the teachings of the book of
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genesis are so ingrained into our collective psyche and yet lemaitre was quite happy to keep
physics and religion separate his mathematics didn't yearn for theological validation and they
were supported by real observations of the real universe made by eminent astronomer edwin
hubble just a few years later from the mount wilson observatory northeast of los angeles
hubble had gazed tirelessly through the largest aperture telescope of the time peering at some
of the dimmest parts of the night sky his measurements would prove conclusively the long-
held suspicion that there were more galaxies than just our own milky way but they would also
show something that nobody had expected luminous objects like stars emit light as a result of
the fusion in their cores the colour and characteristics of that light depends on the temperature
and the composition of the star but it also depends on the star's movement just as an
emergency vehicle soundi eeeeeeeeeeeeeeeeeeeor away from us so too the light from the star
will be altered when it's moving closer or further away in sound the phenomenon is known as
a doppler shift and in light it's redshift the light waves emitted by stars moving away from us
are stretched out the same energy must now cover a greater distance so the wavelength is
subtly increased in the visible spectrum the longer wavelengths of light are coloured red to
our eyes and so receding stars appear more red than they actually are [Music] hubble wasn't
the first to discover redshift in astronomical objects but his observations at mount wilson did
uncover a surprising truth every galaxy he studied was redshifted every single galaxy was
moving away although at first this would seem to support religious notions of the earth being
the center of the universe the truth is stranger still hubble saw that the more distant galaxies
receded much more quickly than those close by and this could only be possible if the whole of
space was expanding these observations were a striking vindication of lumetra's mathematics
and of the concept of a tiny beginning to our universe in 1964 researchers at bell labs in
holmdale new jersey were using a gigantic horn antenna to tune into radio waves bounced off
some of the earlier satellites the work demanded unprecedented precision and the scientists
went to great lengths to eliminate all possible outside sources of interference but despite their
best efforts their results were plagued with a persistent noise they couldn't eliminate at first
they thought it could have been the results of pigeons roosting in the shelter of the huge
antenna their droppings disturbing the signal or perhaps it could have been interference from
bustling 1960s new york city some 50 kilometers away but eventually it became clear that the
noise wasn't pigeons or people it was coming from outside our galaxy it was a property of the
universe which we now recognize as cosmic microwave background radiation this radiation is
a remnant of a time when the universe was very small and very very hot as predicted by
lumetra's calculations the expansion of space has since spread that radiation out stretching the
once intense heat waves into microwaves with a background temperature of just three degrees
above absolute zero these radiation scars burned into the fabric of space of vindication of the
truth of the big bang the big bang theory is now the accepted model for the cosmos a picture
of expansion over some 13.8 billion years but there is still much work to be done much
understanding to be sought the nature of the universe's first moments are still shrouded in
mystery and so many questions remain unanswered what really was the big bang and why
does it break our understanding of the universe The Moment That Breaks Physics [Music]
models of an expanding universe were originally based upon albert einstein's theories of
general relativity which he had formulated some 20 years earlier but when einstein heard
about this radical new theory he was uncomfortable he declared that lumetra's maths were
sound but his physics was atrocious the problem was once again the implication that an
expanding universe must have had a beginning but here it wasn't the theological arguments
that casted into doubt rather the fact that the physics of the time had no explanation for how



such a thing could happen or what it even looked like le metre extrapolated the universe back
to what he describes as the primeval atom which contained within it the potential for the

entire immeasurable universe we can trace the beginning of time and space back to this single
point but as for what it looked like or how it worked even now physicists aren't sure when all

(02)- na rozdil od snahy ospravedlnit existenci stvofitele, jediny divod, proc¢ fekl, Ze nas
tato nova teorie velkého tfesku tak ptitahuje, byl ten, Ze uc¢eni knihy geneze je tak
zakorenéné v nasi kolektivni psychice, a piesto byl Lemaitre docela rad, ze udrzoval fyziku
a nabozenstvi oddélené, jeho matematika netouzila po teologickém ovéteni a byla
podporovana skute¢nymi pozorovanimi skute¢ného vesmiru, které provedl vyznamny
astronom Edwin Hubble jen o n€kolik let pozdé&ji z observatore Mount Wilson
severovychodné od Los Angeles. Hubble mé¢l netnavné hled¢l pies nejveétsi aperturni
dalekohled té doby a dival se na nékteré¢ z nejtemnéjSich Casti nocni oblohy, jeho méteni by
presvédciveé prokéazala dlouhotrvajici podezieni, Ze existuje vice galaxii nez jen naSe vlastni
mlécnd draha, ale také by ukdzala néco, co nikdo neocekaval, ze svételné objekty, jako jsou
hvézdy, vydéavaji svétlo v dusledku fiize ve svych jadrech, barva a vlastnosti tohoto svétla
zavisi na teploté a slozeni hvézdy, ale také zavisi na pohybu hvézdy, stejné jako
nouzového vozidla od nas se také svétlo z hvézdy bude ménit, kdyZz se bude pohybovat blize
nebo déle ve zvuku jev je zndmy jako [dopplerovsky posun| a Ve svétle je to rudy posuv,
svételné viny emitované hvézdami, které se od nas vzdaluji, jsou nataZeny stejnou energii
nyni musi pokryt vétsi vzdalenost, aby se vlnova délka ve viditelném spektru nepatrné
zvysila, delsi vinové délky svétla jsou pro nase oci zbarveny Cervené, a tak ustupujici hvézdy
vypadaji ¢ervengéji, nez ve skutecnosti jsou [Hudba]

Hubble nebyl prvni, kdo objevil rudy posuv v astronomickych objektech, ale jeho pozorovani
na hote Wilson odhalil pfekvapivou pravdu, kazda galaxie, kterou studoval, byla posunuta
rudym posuvem, kazda jednotliva galaxie se vzdalovala, i kdyZ to zpocatku vypadalo, ze
podporuje nabozenské piedstavy, ze Zemé je sttedem vesmiru, pravda je jesté podivngjsi.
Hubble vid¢l, ze vzdalenéjsi galaxie se vzdaluji mnohem rychleji nez ty blizko, a to by bylo
mozné pouze tehdy, pokud by se cely vesmir rozpinal. Jenze i tady se pan fyzik mylil, a po
ném vSichni fyzikové dodnes. Vesmir se rozpina linearné pouze do urcité vzdalenosti od nés
k Velkému tfesku. Az dojde k pozici, kde uz nastupuje markantni ki'ivost dimenzi vyznamna,
1ze konstatovat, Ze se tu vesmir, tj. asoprostor nerozpina, ale rozbaluje se. Hubbleova rovnice
uZ neni linearni... http://www.hypothesis-of-universe.com/docs/c/c_032.gif ;
http://www.hypothesis-of-universe.com/docs/c/c_232.jpg ; http://www.hypothesis-of-
universe.com/docs/c/c_239.jpg ; Vyzkumnici ve zvonovych laboratofich v Holmdale New
Jersey pouzivali gigantickou rohovou anténu k naladéni radiovych vin odrazenych od
nekterych diivejSich satelitli, prace vyzadovala bezprecedentni piesnost a védci vynalozili
velke usili, aby odstranili vSechny moZzné vné&j$i zdroje ruseni, ale navzdory svym nejlepSim
moznostem jejich vysledky byly suZovany pretrvavajicim hlukem, ktery nedokazali odstranit,
nejprve si mysleli, ze to mohlo byt disledkem holubt hiadujicich v ukrytu obrovské antény,
jejichz trus rusil signal, nebo to mozna mohlo byt ruSeni rusnymi 60. york city asi 50
kilometra daleko, ale nakonec se ukazalo, ze hluk nebyli holubi nebo lidé, ptichazel z oblasti
mimo nasi galaxii, byla to vlastnost vesmiru, kterou nyni rozeznavame jako kosmické
mikrovinné zateni na pozadi, toto zateni je pozistatkem z doby, kdy byl vesmir velmi maly a
velmi horky, jisté, ale dulezitéjsi je skuteénost pokiivenych dimenzi ¢asoprostorovych 3+1 (ja
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navic prosazuji stav casoprostoru jakozto 3+3D)... jak pfedpovidaly vypocty lumery, se
expanze vesmiru od té doby rozsitila; toto zafeni a protadhlo kdysi intenzivni tepelné viny do
mikrovln s teplotou pozadi pouhé tfi stupné nad absolutni nulou, do které se tyto radia¢ni
jizvy vypalily. Struktura prostoru ospravedInéni pravdy o velkém tiesku teorie velkého tiesku
je nyni uznavanym modelem pro vesmir obraz expanze za n¢jakych 13,8 miliard let, ale stale
je potieba udélat hodné prace, hodné€ pochopeni prirody z prvnich okamzikli vesmiru jsou
stale zahaleny tajemstvim a tak mnoho otazek zlistava nezodpovézeno, co skuteéné byl velky
tiesk a pro¢ naruSuje naSe chapani vesmiru. Moment, ktery lame fyziku

[hudba]

modely rozpinajiciho se vesmiru byly ptivodn¢ zalozeny na Albertovi Einsteinovy teorie
obecné relativity, které formuloval asi pied 20 lety, ale kdyz Einstein slySel o této radikalni
nové teorii, bylo mu to nepfijemné, prohlasil, ze matematika Lemaetra byla spravna, ale jeho
fyzika byla otiesna, problém byl opét dasledek, ktery musel mit rozpinajici se vesmir. M¢l
pocatek, Vesmir nemél v big-bangu pocatek, ale v tomto stop-stavu extrémné kiivého
Casoprostoru nastalo odvijeni Casu, tj. \rozbalovévénl' kfivosti\ 3+3 dimenzi. Big-bang byla
nahla zmeéna stavu kiivosti dimenzi z k=0 na k=nekonec¢no. Piedesly vesmir 3+3D byl
nekone¢ny s k=0 a v tomto vesmiru ,,se nastavila“ ke zméné konecna lokalita, a v ni nastal ten
big-bang. Jak je velka kone¢na lokalita?, to nelze ur€it ani stanovit. V plochém vesmiru plati
c3>v3 tedyc>v =1/ = 0/1 ; http://www.hypothesis-of-universe.com/docs/c/c_486.jpg ;
http://www.hypothesis-of-universe.com/docs/c/c_038.jpg proto je rychlost svétla konecna,
protoze plati ¢ =1/1 ajmenovatel je (v nasem vesmiru) vzdy vetsi nez jedna, ale zde to
nebyly teologické argumenty, které zpochybiiovaly, spiSe skutecnost, Ze fyzika té doby
neméla zadné vysvétleni, jak se néco takového mohlo stat, nebo jak to viibec vypadalo,
Lemaeter extrapoloval vesmir zpét na to, co on popisuje jako prvotni atom, ktery v sobé
obsahoval potencidl pro cely nezmérny vesmir, miizeme vysledovat pocatek ¢asu a prostoru
zpét k tomuto jedinému bodu, ale pokud jde o to, jak vypadal nebo jak fungoval, fyzici si
nejsou jisti, kdy vsichni

(03)- the stuff of the universe is compressed into an increasingly smaller space the laws of
physics dictate that the density will increase and so will the temperature we have a good idea
of what happens to mata under these kinds of conditions thanks to small scale experiments in
gigantic particle accelerators but our experiments and our understanding can only go so far
after that things become unclear beyond the realm of particles and subatomic quarks and their
mysterious companions is a compressed universe of pure energy where weirdness rules the
fundamental laws of physics which govern everything we see and experience break down it
becomes harder and harder to predict how this hyperdense and hyper-hot primeval universe
worked how small could it really get what makes it begin to expand in the last few decades
theoretical physicists have grappled with tentative theories one that reigned for a long time is
that the cosmos began as a gravitational singularity a single one-dimensional point from
which all of time and space were birthed this is not dissimilar to the singularity at the center
of black holes like the one that lurks at the center of our galaxy the singularity is a point that
is so immeasurably dense that the gravitational pull from it reaches infinity in the case of
black holes the gravity is so strong that light cannot escape but a singularity at the beginning
of the universe would have no light to consume as it already contained everything there was
to contain if the universe today is infinite in extent then the infinitely small singularity would
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have a density and temperature that would also extend to infinity concepts of infinity stretch
our minds to breaking point and that's not the only problem with gravitational singularity as a
starting point if at the moment of its beginning the cosmos had been an arbitrarily dense and
hot point then scientists believe the universe that resulted from it would have looked very
different from the one in which we find ourselves there should be huge fluctuations in
temperature and density from one end of the cosmos to another and there aren't there should
be ultra high temperature relics of the infinitely high temperature state but there aren't space
itself should be more lumpy but it isn't in fact the universe is remarkably uniform when
looked at as a whole the fluctuations in temperature and density that we see average out and
you would struggle to pinpoint yourself in space based on these kinds of features alone
cosmologists go so far as to say that it is smooth and the chances of a singularity creating a
smooth universe are infinitely small but there is another option it may have all begun with a
period known as inflation during this inflationary period right at the earliest moments of the
cosmos space expanded exponentially doubling in size from one moment to the next things
that increase exponentially get very big very fast and so this cosmic inflation was sufficient to
put the bang into the big bang itself expanding much faster than even the speed of light it was
enough to stretch the universe flat and to make it uniform all over which is precisely what we
see today according to the theory the universe was imbued with energy which caused the
exponential expansion when the exponential expansion ended although we don't know why it
ended the energy inherent to the universe is converted into matter and radiation marking the
beginning of time and space as we understand it the features of the modern universe only
allow us to see the final decillionth of a second's worth of this inflation that's 1 over 10 to the
power 33 during which time physics made a little more sense but we still don't know how
long the inflationary period lasted could the inflation itself have started with a singularity
logic says no if exponential expansion means doubling in size then running that in reverse we
see the universe shrink to half imysterious beginning for the universe that theological
institutions see parallels of their work in mathematical cosmology regardless at this
conference among the hushed gardenno edge someone standing at the far end of the
observable cosmos 13.8 billion light years away would see space exactly as we do as you go
back to the beginning of the universe space and time become fuzzy but they curve around and
cap off much like the south pole of our planet trying to understand what came before the
universe is like asking what is south of the south pole the question itself is meaningless
hawking's no boundary proposal rocked the scientific community and left the rest of the world
scratching their heads while we may understand that there is nothing south of the south pole
seeing that in the context of all of space and time is a difficult concept for us to grasp as we
strive to understand our place in the unfathomable cosmos we can't help but grasp the answers

(03)- hmota vesmiru je stlatena do stale mensiho prostoru fyzikalni zakony diktuji, Ze
hustota se bude zvySovat a tim 1 teplota. Diky malému mé&fitku mame dobrou pfedstavu o tom,
co se stane s hmotou za téchto podminek experimenty s gigantickymi urychlovaci ¢astic, ale
nase experimenty a nase chapani mohou zajit tak daleko aZ poté, co se véci stanou nejasnymi
za Ti$i ¢astic a subatomarnich kvarkt a jejich tajemnych spole¢niki je stlaceny vesmir Cisté
energie, kde podivnost vladne zékladnim fyzikalnim zakontm, kterymi se fidi. V§echno, co
vidime a zazivame, se hrouti, je stale t¢zsi a t€z8i predpovédet, jak tento hyperhusty a hyper-
Zhavy prvotni pocateini stav po big-bangu vesmir fungoval, jak maly mohl byt skute¢né tak
maly, kviili ¢emu se v poslednich n€kolika desetiletich zacal rozpinat teoreticti fyzici se



potykali s pokusnymi teoriemi, které po dlouhou dobu vladlo, Ze vesmir zacal jako gravitacni
singularita, jediny jednorozmérny bod, ***) ze kterého se zrodil veskery ¢as a prostor, cas ani
prostor se nezrodil, ale v onom ,,stop-stavu* (big-bang) v oné nahlé zméné stavu kiivosti
dimenzi byl zhajen tok-plynuti ¢asu, coz je rozbalovani k¥ivosti ¢asové dimenze (Casovych tii
dimenzi) a dtto rozbalovani kiivosti délkovych dimenzi, coz neni nepodobné singularité ve
sttedu Cernych dér, jako je ta, ktera se skryva ve stfedu singularity nasi galaxie je bod, ktery je
tak nezmérn¢ husty, ze gravitaéni ptitazlivost z n¢j dosahuje nekonecna v pripade ¢ernych dér
je gravitace tak silnd, ze svétlo nemiize uniknout, ale singularita na za¢atku vesmiru by
neméla zadné svétlo konzumovat, protoze uz obsahoval vSe, co mél obsahovat, pokud je
dnesni vesmir nekonecny, pak by nekonecn¢ mala singularita méla hustotu a teplotu, kterd by
se také rozsitila do nekonec¢na, koncepty nekonec¢na napinaji nasi mysl k bodu zlomu a to neni
jediny problém s gravita¢ni singularitou jako vychozim bodem, pokud by v okamziku svého
pocatku byl vesmir libovoln¢ hustym a horkym bodem, pak védci véii, Ze vesmir, ktery z toho
vznikl, by vypadal velmi odli$né€ od toho, ve kterém se nachdzime, by mél byt obrovsky
kolisani teploty a hustoty z jednoho konce kosmu na druhy a tam nejsou, mély by existovat
ultravysokoteplotni relikty stavu nekonecné vysoké teploty, ale nejsou tam samotny prostor 3-
dimenzionalni by mél byt hrudkovitéjsi, ¢ili v chaoticky zmuchlanym, zkiivenym
Casoprostoru se jesté navic rodi-rekrutuji ,,zamotané* bali¢ky dimenzi, piesné balicky

S pfesnou geometrii... ale ve skutecnosti neni vesmir, je pozoruhodné stejnomérny, kdyz se na
né&j podivame jako na celek, O.K., z dalky je homogenni, hladky, z blizka je hrudkovaty...
kolisani teploty a hustoty, které vidime jako priimérné, a vy byste se snazili urcit sami sebe ve
vesmiru jen na zékladé téchto vlastnosti, kosmologové jdou tak daleko, Ze tvrdi, Ze je hladky
Ze by singularita vytvotila hladky vesmir, jsou nekone¢né malé, singularita nic
nevytvari, big-bang vytvari, tedy ,,zména stavu* kiivosti z k = 0 do stavu k = nekonecno, ta
vytvari >pénu dimenzi, viici vakuum< ktera bude ,,z blizka* hrudkovata, ,,z dalky* hladka...
(Mandelbrot) ale je tu jesté jedna moznost, ze to v§echno mohlo zac¢it obdobim zndmym jako
inflace béhem tohoto infla¢niho obdobi hned v nejranéjSich okamZicich, inflace ,,rozbalila*
vysoké kiivosti do ,,snesitelnych® kiivosti... kdy se vesmirny prostor exponencialné
zdvojnésobil a od jednoho okamziku do druhého. Dalsi véci, které exponencialné nartstaji, se
velmi rychle zvétSuji, a tak tato kosmicka inflace stacila k tomu, aby se tfesk dostal do
samotného velkého tiesku, ?? ktery se rozpinal https://www.hypothesis-of-
universe.com/docs/c/c_032.gif mnohem rychleji nez rychlost svétla, stacilo k tomu, aby se
vesmir natahl naplocho a aby byl v§ude jednotny, coz je piesné to, co dnes vidime, podle
teorie byl vesmir prodchnut energii, energii tu nepresentuje m.c?, ale energii tu presentuje ona
kiivost dimenzi. Pouze kiivost 3+3 dimenzi je nostitelem vzniku hmoty, potazmo energie.

», VFici vakuum® ve smyslu chaotického chovani pény dimenzi, se projevi ,,jako” temna
energie volného casoprostoru. Pro¢ tu byla inflace = narovnavani délkovych dimenzi, pouze
prostoru nikoliv €asu, to nevim...; ale vim, tedy citim, Ze ¢as byl ,,spotfebovan* do hmoty.
Proto dnes béZi ve Slunci fuze,(““uvoliuje se cas*“*‘) a nedati se (a nepodaii se) fiize fyzikiim
v tokamaku. .. < filozoficka Uvaha, ktera zpusobila exponencialni expanzi, kdyz
exponencialni expanze skoncila, 1 kdyz nevime, pro¢ skoncila, energie vlastni vesmiru se
pfeménuje na hmotu a zafeni oznacujici pocatek toku plynuti ¢asu a rozbalovani prostoru, jak
jej chadpeme, rysy moderniho vesmiru nam umoziiuji vidét pouze posledni deciliontinu
sekundové hodnoty této inflace, ktera je 1 ku 10 ku 33, béhem této doby davala fyzika trochu
vetsi smysl, ale stale nevime, jak dlouho trvalo inflaéni obdobi, mohla samotn4 inflace zacit
logikou singularity, fika ne, pokud exponencialni expanze znamena zdvojnasobeni velikosti,

(1113


https://www.hypothesis-of-universe.com/docs/c/c_032.gif
https://www.hypothesis-of-universe.com/docs/c/c_032.gif

pak b&Zi, Ze obracend vidime, jak se vesmir smrituje na polozdhadny zagatek| pro vesmir,
ktery vidi teologické instituce paralely jejich prace v matematickeé kosmologii bez ohledu na
tuto konferenci mezi tichym okrajem gardenno nékdo stojici na vzdaleném konci
pozorovatelného vesmiru 13,8 miliardy svételnych let daleko by vidé€l vesmir presné jako my,
kdyz se vratite na zacatek vesmiru a ¢as se rozplyne, ale a vyvrcholi podobné¢ jako
jizni pdl nasi planety snazit se pochopit, co piedchazelo vesmiru, je jako ptat se, co je jizn€ od
jizniho polu, otdzka sama o sobé nema smysl, navrh bez hranic otfasl védeckou komunitou a
nechali zbytek svéta Skrabat se na hlavach, zatimco my mozna pochopime, Ze na jih od
jizniho poélu neni nic, protoze v kontextu veskerého prostoru a ¢asu je pro nés obtizné
uchopitelny koncept,

Tady nékolik webii tykajicich se big-bangu, a co bylo pred nim english >

http://www.hypothesis-of-universe.com/docs/eng/eng_101.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_098.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_097.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_093.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_095.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_092.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_094.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_087.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_082.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_079.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_075.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_071.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_069.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_059.pdf

kdyZ se snazime pochopit své misto v nevyzpytatelny vesmir, nemliZeme si pomoct, ale
chapat odpovédi

(04)- to potentially unanswerable questions what was there before what is the universe
expanding into and why did it start at all [Music] testable science cannot give us the answers
we seek time is a fundamental property of the universe in existence and so there was no time
before the big bang there was no before space is a fundamental property of the universe in
existence so there was no space before the big bang there is no outside the cosmos just is
something that breaks all the laws of physics is impossible to visualize let alone study but
even in the face of the truly mysterious the modern scientific approach isn't content with
simply saying that we don't know that we can't know scientists continue to speculate they take
an obscure property of the universe or a mathematical concept and run with it to come up with
speculative theoretical possibilities that might just might give us a pinhole view into the
impossible before and the intangible why Why one of the most popular pieces of speculation
has become known as the big bounce in which the universe is eternal but transitions between
an expanding state described by the big bang and a contracting one known as the big crunch
the idea of this endlessly inflating and deflating cosmos has been around since the early 20th
century but it was only in the last decade or so that physicists have discovered how it might be
possible the theory posits that in the very earliest moments of the universe everything is so
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small that reality is governed by quantum mechanics the strange properties of the quantum
world mean that a contracting universe can be saved from complete collapse by quantum
tunneling from a point just before the collapse to a point just after it transitioning
instantaneously from a contracting space-time to an expanding one at the other end of the
universe's timeline after a big bang style expansion for billions of years it's hypothesized that
the density of matter in the cosmos will have sufficient gravity to overcome the force driving
expansion and eventually reverse it but the latest observations of the modern universe suggest
that the expansion Hubble saw back in the 40s is not in fact slowing down but is actually
accelerating this is a spanner in the works for the big crunch but there is another option
[Music] in 2010 british theoretical physicist Roger Penrose presented a new theory of
conformal cyclic cosmology founded in some of the most complex mathematics and
theoretical physics available to cosmologists today the model relies on the concept of
conformal geometry which concerns the geometry of shapes irrespective of their size a
chessboard has the same geometry the same number of squares the same aspect ratio
regardless of how big it is whether it's a tiny pocket-sized board or a huge garden set the game
is still played the same and these principles apply to our own universe at the points in its
history when we lose track of scale one of these points is in the murky high energy instant just
before the big bang the other is in the far distant future when black holes have swallowed
everything and the overall energy is so low that all space and time cease to have any meaning
although many would consider a tiny hot universe and a huge cold one to be about as different
as it's possible to be according to conformal geometry they are equivalent a huge cold
universe at the end of its life behaves just the same as a hot one at its beginning penrose uses
these mind-bending principles to reason that one naturally leads on from the other that we are
living through a single eon of our universe and that in a google years or so the loss of scale at
the death of the universe will lead to the big bang of a brand new eon at the beginning of a
new history [Music] in both the big bounce and conformal cyclic cosmologies our big bang is
both a beginning and an end and is just one of many big bangs in the endless stream of
universal existence but there is an even stranger theory with its origins in strings in the spring
of 1995 at the university of southern california in los angeles the american theoretical
physicist edward whitton made an extraordinary announcement that was music to the ears of
string theory scholars worldwide string theory models had been developed over the preceding
50 years to explain the fundamental nature of mata on an unimaginably small scale it claims
that all particles are ultimately composed of one-dimensional strings that move through space
and interact with one another but to explain everything in our universe different versions of
string theory argued that there must be other entities with more dimensions two-dimensional
sheets or three-dimensional volumes and even more this model which was intended to unify
all of physics had done little more than divide the scientific community but edward whitton
rejected such divisive thinking he conjectured that all the different versions of string theory

co bylo pred tim, do ceho se vesmir rozping a
pro¢ to vilbec zacalo o tom fe¢ tady ++ + + [Hudba] testovatelna véda ndm nemize dat
odpovédi, na které hleddme Cas je zékladni 2222 Nikoliv. Cas je veli¢ina a ta nema
vlastnosti (az na jednu pokud bychom pokladali existenci dimenzi za ,,vlastnosti®). Pi
rozbalovani kiivosti casové dimenze dojde k ,,prodlouzeni* jednotkového intrvalu a to je pak
chapano a vnimano jakozto tok — plynuti ¢asu. Tempo plynuti pak je pomér jednotkového

(04)- na potencialné nezodpovéditelné otazky,




intervalu ku ,,natazenému-rozbalenému intervalu®...; plynuti ¢asu (tj. tok ukrojenych
intervalll) neni vlastnost veli¢iny Cas, ne...; vesmiru v existenci, a tak tam nebyl ¢as byl tam
Cas ale nebézel, neplynul..., nebylo ,,co* by bézelo po ¢asové dimenzi, aby ,,ono* ukrajovalo
casové intervaly (na ¢asoveé dimenzi) pied velkym tfeskem, nebylo ptedtim, prostor je
zakladni existujiciho vesmiru, Vesmir existuje i pfed big-bangem i po big-bangu.
takze pied velkym tfeskem nebyl Zadny prostor, Nikoliv, pfed big-bangem byl ¢as i
prostor...ovsem teprve po BB ¢as plynul a prostor se rozbaloval, mimo vesmir neni zadny,
jen je néco, co porusuje vsechny fyzikalni zékony, je nemozné si predstavit natoz studovat,
ale ani tvari v tvar skutecné tajemnému se moderni védecky pristup nespokoji s tim, ze prosté
fekne, Ze nevime, Ze nemtizeme védet, Zze védci pokracuji ve spekulacich, ze berou obskurni
vlastnost vesmiru nebo matematicky koncept a bézte s nim, abyste pfisli se spekulativnimi
teoretickymi moznostmi, které by nam mohly poskytnout dirkovy pohled na diive nemozné a
nehmotné, pro¢. Pro¢ se jedna z nejpopularnéjsSich spekulaci stala znamou jako velky odraz,
ve kterém je vesmir vécné, ale pfechody mezi rozpinajicim se stavem popsanym velkym
treskem a zmensujicim se stavem znamym jako velka krize, myslenka tohoto nekone¢ného
nafukovani a deflovani kosmu existuje jiz od poc¢atku 20. stoleti, objevili, jak by to mohlo byt
mozné, teorie predpokladd, ze v nejranéjsich okamzicich vesmiru je vSechno tak malg, ze
realita je fizena kvantovou mechanikou, podivné vlastnosti kvantového svéta znamenaji, ze
smrst'ujici se vesmir muze byt zachranén pred uplnym kolapsem kvantem tunelovani z bodu
tésné pied kolapsem do bodu tésné po ném, okamzity piechod ze smrst'ujiciho se
Casoprostoru do rozpinajiciho se na druhém konci ¢asové osy vesmiru po expanzi ve stylu
velkého tfesku po miliardy let, pfedpoklada se, Ze hustota hmoty ve vesmiru bude mit
dostate¢nou gravitaci, aby prekonala expanzi pohangjici silu a nakonec ji obratila, ale
nejnovejsi pozorovani moderniho vesmiru naznacuji, Zze expanzni hubbleova pila ve 40. letech
ve skutecnosti nezpomaluje, ale ve skutec¢nosti zrychluje, ¢im se to prokazalo?, jedna se o kli¢
v pracich pro velkou krizi, ale existuje i jina moznost [Hudba]. V roce 2010 britsky teoreticky
fyzik Roger Penrose piedstavil novou teorii konformni cyklické kosmologie zalozenou na ??

wevr

dispozici, model se opira o koncept konformni geometrie}, ktera se tyké lgeometrie tvari pez
ohledu na jejich velikost, Sachovnice ma stejnou geometrii stejny pocet poli stejny pomer
stran bez ohledu na to, jak je velka, at’ uz se jedna o malou desku kapesni velikosti nebo o
velkou zahradu. se stale hraje stejné a tyto principy plati jaké principy? pro nas vlastni vesmir
v bodech jeho historie|, kdy ztratime piehled o méfitku, jeden z t&chto jev
temném okamziku vysoké energie tésné pred velkym tieskem, druhy je v daleké budoucnosti,
kdy ¢erné diry pohltily vSechno a celkova energie je tak nizkd, Ze veSkery prostor a ¢as
piestavaji mit jakykoli vyznam, 1 kdyZ mnozi by povazovali maly horky vesmir a obrovsky
studeny vesmir za tak rozdilné, jak jen je mozné. Podle konformni geometrie. ? To nic
nevypovida o té ““konformni“*“ geometrii jsou ekvivalentni, obrovsky studeny vesmir se na
konci svého zivota chova stejné jako horky na zacatku. A co se tim chce sd¢lit? Penrose
pouziva tyto principy ohybani mysli, aby zdlvodnil, zZe jeden piirozené vede od druhého, ze
Zijeme jediny eon naseho vesmiru ?? + + + +dole odkazy a Ze b&hem zhruba let googleni
ztrata méfitka pfi smrti vesmiru povede k velkému tfesku zbrusu nového eonu na zacatku
nové historie. UZ jsem se nedavno vyjadfil, ze v zasadé nemam duvody ,,ptfipravené k tomu
byt proti cyklickému vesmiru. Cili: pokud se nds tento vesmir postupné rozplyne, tj.
vyrovnaji se veskeré kiivosti dimenzi globalniho Casoprostoru 1 dimenze globalnich objektl
(galaxie, hvézdy apod.) a kiivosti mikrosvéta tj. elementarni ¢astice které jsou z téch kiivych




dimenzi postaveny, tak...tak se ,,nas kiivy vesmir* narovnany, totaln¢ plochy bez jediné kiivé
dimenze dostane zase do pozice a stavu jako jsme to tu uz méli, ze ,,pied nasim vesmirem
byl 3+3D ¢p plochy, nekonecny, bez hmoty, bez toku plynuti ¢asu, bez rozpinani, bez poli,
bez zakont a...a najednou !! pfisla zména, zména stavu kiivosti 3+3D ¢asoprostoru s kK = 0 na
stav novy, tj. s k = nekone¢nou kiivosti dimenzi...kde tato kiivost po sestupné exponenciale
klesa do Mirnych stavii kiivosti, klesé rozbalovanim t¢ husté 3+3D pény, a...a pfichazi ,,nas
vesmir* (po b ig-bangovy) se vznikem hmoty ,,balickovanim dimenzi* do kokonti, do
topologickych klubicek, zahdjenim toku plynuti ¢asu, vzniku poli, vzniku posloupnosti
zakont, pravidel, principt, zeslozitovani hmotovych konglomerata ( ¢astice, atomy,
molekuly, slouceniny, atd.) [Hudba] jak ve velkych odrazech, v tomto smyslu se to vse
cyklicky ,.konformné* opakuje, tak v konformnich cyklickych kosmologiich nasi velky tresk
je zacatek i konec a je jen jednim z mnoha velkych téeski v nekone¢ném proudu univerzalni
existence. Ale existuje jesté podivné&jsi teorie s pivodem ve strunach na jaie roku 1995 na
univerzité v jizni Kalifornii v Los Angeles americky teoreticky fyzik Edward Whitton ucinil
mimotadné ozndmeni, které bylo hudbou pro usi védch zabyvajicich se teorii strun po celém
svéte, modely teorie strun byly vyvinuty béhem piedchozich 50 let, aby vysvétlily zakladni
povahu hmoty v nepfedstavitelné malém méfitku, tvrdi, ze vSechny ¢astice (kde se vzaly — tu
se vzaly...z niceho, tedy ze strun, které kde se v zaly — tu se vzaly) jsou v kone¢ném disledku
se sklada z jednorozmérnych strun, které se pohybuji prostorem a vzajemné na sebe puisobi,
ale pro vysvétleni v§eho v naSem vesmiru teorie strun , 7e musi existovat
dalsi entity s vice rozméry, (a ony entity plavou v rozmérech??, a rozméry jsou z téch entit??
A tim Ze entity ,,musi® existovat tak nevznikly, ano?? Cili v teorii strun se kdese vzaly — tu se
v zaly entity a ty ,,mély* vice rozmért... a struny k tomu pzihlézely) dvourozmérné listy nebo
trojrozmérné objemy fekl E.Whitton, v mimofadném oznameni, ze tento model,
ktery sjednotit celou fyziku, udélal jen o malo vic, nez Ze rozd&lil védeckou komunitu,
ale Edward Whitton odmitl takové rozdé€lujici mysleni, Ze se domnival, Ze vSechny rtizné
verze teorie strun by mohly byt pravdivé

(05)- could all be true if they were incorporated into an 11-dimensional reality his proposal
of this so-called super-string theory sparked a flurry of research and offered a new if
perplexing possibility in super-string theory space-time is described by no less than 11
dimensions in this theoretical framework our own universe which we experience in the three
dimensions of space and one dimension of time can be considered a mere portion of the whole
a so-called brain in the bulk of hyperspace physicists suggest that our universe developed
from the energy released when higher order brains collided the energy from the collision
provides the motion force for the big bang and subsequent expansion of the universe but it
can't last forever tension between these higher order brains will cause them to retract and re-
collapse after a mere trillion years bringing an end to our universe that we are unable to
visualize or even comprehend this heady theory is known as the equiotic model referring to
ancient myths that see the world born in a fiery explosion for now we have no tools to detect
the higher dimensions if they really exist so like the other theories that try to explain and
justify the cosmos they remain little more than highly informed speculation but the big
bounce the conformal cycles and the equiotic brain cosmos are all possibilities that lie at the
bleeding edge of modern cosmology like all good theories they try to make predictions that
we can test through observation and experiment but so far no evidence has come to light to



give us any real clue [Music] our understanding of the cosmos relies like a house of cards on
our understanding of physics and mathematics which continues to change and evolve the true
nature of the big bang and the meaning of the universe as a whole may always be
incomprehensible to our monkey brains or perhaps a new revelation will turn everything on
its head tomorrow we can only keep asking and trying to see through the frog [Music] you've
been watching the entire history of the universe don't forget to like and subscribe and leave a
comment to tell us what you think
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and we'll see you next time

(05)- vsechny by mohly byt pravdivé, kdyby byly zaclenény do 11-dimenzionalni reality,
jeho této takzvané teorie superstrun vyvolal |zép|avu vyzkumu a nabidl\ novou, i kdyz
matouci moznost v teorii superstrun, prostoroc¢as je popsany ne méné nez 11 dimenzemi. Ja
mam mpdel s takovou vizi, ze prvni 3+3D ¢asoprostorové jsou fyzikalniho charakterou
(postaci na vyrobu vSech elementarnich ¢astic) https://www.hypothesis-of-
universe.com/index.php?nav=ea a vyssi extra dimenze jsou abstraktni, jsou to
matematické dimenze pro vyrobu slozité hmoty, tj. molekuly, souéeniny, atd.
https://www.hypothesis-of-universe.com/docs/eb/eb _002.pdf ; to jak realisticky zkloubit
dimenze fyzikalni a dimenze matematické, to ja nevim..., ale stunatci, pardon strunaii by to
mohli za 50 let badani védét. Koneckoncl bez mrknuti oka si uz 11 dimenzi navrhli a
kdliiiid’o — piiiid’o s nimi ptatelsky pracuji... V tomto }teoretickém rémci\ nas vlastni vesmir,
ktery zazivame ve tiech dimenzich prostoru a jedné dimenzi ¢asu, © © lze povazovat za
pouhou ¢ast celku takzvany mozek vétsiny hyperprostorovych fyzikti naznacuje, Ze

(to je ktery?, ten z eonu ¢.2 nebo eonu ¢.7 anebo...? ) se vyvinul z energie uvolnéné,
kdyz se mozky vyssiho fadu srazily, 606, huuu, ... on tady pfed vesmirem byla néjaké energie
a z ni se ten ,,nas* vesmir vyvinul?? To se mi z téch ¢¢arti toci hlava... energie ze srazky
poskytuje pohybovou silu pro velky tiesk VT potiebuje pohybovou silu? Hutt a naslednou
expanzi vesmiru, ale nemiize trvat vé¢n¢, souhlas, velky tfesk opravdu nemtize trvat vécné. ..
napéti mezi témito MOzKy vyssiho fadu zplsobi jejich stazeni a znovu se zhrouti po pouhém
bilionu let, coz znamena konec naseho vesmiru, ktery si nejsme schopni piedstavit nebo
dokonce pochopit, tato je znama jako ekvioticky model odkazujici na staroveké
myty, které vidi svét zrozeny v ohnivé explozi, prozatim nemame Zadné nastroje k detekci
vyssich dimenzi, pokud skute¢né existuji, O.K. nemame..., jenze nemame ani nastoje na
detekci ,,béznych fyzikdlnich dimenzi“. Co oko vidi je skute¢né, co oko nevidi, je abstrakce,
ze?, takze stejné jako |ostatni teorie, které se snazi vysvétlit a ospravedInit vesmir, zistavaji
jen 0 mélo vice nez ysoce informovanou spekulaci, ale velky odraz konformnich cykli a
ekvioticky mozkovy vesmir jsou v§echny mozZnosti, které lezi na ostéi moderni kosmologie,
stejné jako vSechny dobré teorie, se pokouseji vyslovit ptedpovédi, které miizeme otestovat
pozorovanim a experimentem, ale zatim nevysel na svétlo Zadny dikaz, ktery by ndm dal
néjaké skutec¢né voditko

[Hudba], nase chapani vesmiru se opira jako o dim z kartet o nasem chéapani fyziky a
matematiky, které se neustale méni = vylepsuji a vyvijeji, skute¢na povaha velkého tiesku a
vyznam vesmiru jako celku mohou byt pro nase opici mozky vzdy nepochopitelné, nebo
mozné nové odhaleni zitra HDV vSe obrati na hlavu, mizeme se jen ptat a snazit se
prokouknout zabu [Hudba], kterou jsi sledoval celou historii vesmiru, nezapomen dat like a
odbér a zanechat komentar, abys nam rekl, co si myslis a Vy ho budete ¢ist?? Ha-ha-ha.
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a uvidime se priste.
JN, zah4jil jsem komentat 29.09.2024 a dokon¢il 31.01.2025

David Baker Nobelova cena za chemii a Al dabaker@uw.edu ; cscomms@]Ibl.gov ;
dabaker@uw.edu ;

George Church gchurch@genetics.edu >

Kontaktujte nés Institut pro proteinovy design sidli v budovach Molecular Engineering &
Sciences (MolES) a Nanoengineering & Sciences (NanoES) (mapa) v hlavnim kampusu
Washingtonské univerzity v Seattlu. Jako moderni vyzkumné zatizeni nejsou nase budovy
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