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Have We Really Found The Theory Of Everything?
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(01)- Wolfgang Pauli was one of the most brilliant physicists of his time. But he was also
savage in his criticism. Happy to use his considerable wit to tear apart ideas or theories he
thought lacking, he took to signing off his letters with the title "Die Geissel Gottes" - German
for "The Scourge Of God". But perhaps most famously - he once solemnly responded to a
young physicist’s earnest paper with a simple, but brutal epithet: that the offending work was
“Not Even Wrong.” Although not all ideas have a Pauli to puncture them, most scientific
theories do end up dead and forgotten. Most scientific theories fail. They may have had their
day; they may have been widely believed, the focus of papers, seminars and conferences -
only to end up a footnote in the history books. Once upon a time, it was thought that
something called phlogiston existed. Residing inside objects, it was released when they were
burned. During the 18th century the theory of phlogiston was one of the foremost
explanations for heat and combustion. Professors taught it; students learned it; and the
chemists of the day attempted to interpret their results with it. But the idea, very simply, was
wrong. The phlogiston account of heat was a fantasy - the truth as we now know lay in
chemistry and the combination of different elements in various chemical reactions.
Somewhere, at some point in history, the last believer in the phlogiston theory of heat died. In
the mid twentieth century, there were two competing ideas for understanding the origin of the
matter of the universe. One was the Big Bang theory; the idea that the cosmos was once
extremely small, dense and hot, and then expanded into the vast cosmic structures we observe
today. But there was another, competing, theory: the so-called Steady State theory, in which
matter was constantly being created to sustain the universe so that it remained, on large scales,
eternally the same. At one time, the Steady State theory was one of the most discussed ideas
in astrophysics and cosmology - even Einstein had an interest in it. But, over time, evidence
piled up in favour of the Big Bang, and with the discoveries of hugely powerful quasars at
cosmological distances, which dated from the younger universe and have no counterparts
today, gradually, the lights went out on Steady State. The last conference was held; the last
talks were given, and the last adherents of the idea retired, leaving only filing cabinets packed
with old yellowing notes. And so we arrive to the present day, and the ongoing quest for a
fundamental theory that explains everything within our universe - the quest to unite the two
pillars of general relativity and quantum mechanics. Our current leading frameworks for
guantum gravity are known as string theory and M-theory - ideas which claim extra
dimensions and tiny vibrating strings exist deep within everything at the as-yet-unobserved
heart of nature - or even vast multi-dimensional branes stretched across an imperceivable
bulk. Many, many physicists and mathematicians are working on these cutting edge ideas -
regular conferences are being held packed with both young and old attendees - all chasing the
holy grail of physics - a unified theory that explains it all. But will these theories last? Do they


https://www.youtube.com/watch?v=E4CsY5B3BoI

represent viable solutions to the fundamental questions of the universe - or a tragically misled
community lost in elegant mathematics with no hope of finding connections to the real world,
let alone a shred of testable evidence? Will, one day, string and M-theory too be found as
dusty footnotes in fading tomes? Are they, as Pauli once mused, Not Even Wrong? This
year’s Nobel prize in physics was awarded for research into quantum entanglement - leading
to deep questions about whether our universe is even locally real. Unfortunately for
controlling our devices, our macroscopic world does appear to have different locations. This
is where our sponsor AnyDesk comes in, the best remote desktop software on the market -
helping you access any device anywhere, any time. From IT support to easily working at
home, from super straightforward file transfer to controlling everything with just your mobile,
AnyDesk is a secure and fast way to stay on top of things wherever you are on earth (but not
if you are light years away) It is easily customisable and smoothly runs on all major operating
systems. And most importantly, it is very simple and straightforward to use. So, try it out for
yourself at anydesk.com - they have a great free version for non-business users. Thanks to
Anydesk for supporting educational content on youtube.

(01)- Wolfgang Pauli byl jednim z nejskvélejsich fyzika své doby. Ale byl také divoky ve své
kritice. S potéSenim pouzil svilj znacny divtip k rozbiti mySlenek nebo teorii, o kterych si
myslel, Ze postradaji, a podepisoval své dopisy s nazvem "Die Geissel Gottes" - némecky
"The Scourge Of God". Ale mozZna nejslavnéjsi - jednou slavnostné odpovédél na seridzni
referat mladého fyzika jednoduchym, ale brutalnim ptfidomkem: Ze to urazlivé dilo je "Ani to
neni Spatné." Ackoli ne vSechny napady maji Pauliho, ktery by je prorazil, vétsina védeckych
teorii skon¢i mrtva a zapomenutd. VEtsSina védeckych teorii selhava. Mozna méli sviyj den;
mohli byt Siroce véfili, ohnisko referatl, seminaiti a konferenci - jen aby skoncil poznamkou
pod Carou v historickych knihach. Kdysi se mélo za to, Ze existuje néco, co se nazyva
flogiston. Nachazi se uvnitt objektli a uvolnil se, kdyz byly spaleny. B€hem 18. stoleti byla
teorie flogistonu jednim z ptednich vysvétleni tepla a spalovani. U¢ili to profesofi; studenti se
to naucili; a tehdejsi chemici se s tim pokouseli interpretovat své vysledky. Ale mySlenka,
velmi jednoduse, byla $patna. Flogistonovy popis tepla byl fantazii - pravda, jak nyni vime,
spocivala v chemii a kombinaci riznych prvku v riznych chemickych reakcich. Nekde, nékdy
v historii, zemiel posledni vyznavac flogistonové teorie tepla. V poloving€ dvacatého stoleti
existovaly dva soupetici napady pro pochopeni ptivodu hmoty vesmiru. Jednim z nich byla
teorie velkého tiesku; myslenka, ze vesmir byl kdysi extrémné maly, husty a horky a poté
expandoval do obrovskych kosmickych struktur, které dnes pozorujeme. Existovala vSak
dalsi, konkurenéni teorie: takzvana teorie ustaleného stavu, ve které se neustale vytvarela
hmota, aby udrzela vesmir, aby zistal ve velkém méfitku vécné stejny. Svého Casu byla teorie
ustaleného stavu jednou z nejdiskutovanéjsich myslenek v astrofyzice a kosmologii — zajimal
se o ni dokonce 1 Einstein. Postupem ¢asu se vSak nashromézdily diikazy ve prospéch
Velkého tiesku a s objevy obrovsky silnych kvasarti v kosmologickych vzdalenostech, které
pochézely z mladSiho vesmiru a dnes nemaji zadné protéjSky, postupné zhasla svétla na
ustaleném stavu. Posledni konference se konala; probéhly posledni rozhovory a posledni
ptivrzenci myslenky odesli do diichodu a ziistaly jen kartotéky plné starych zaZloutlych
poznamek. A tak se dostdvame do soucasnosti a pokracujiciho patrani po zakladni teorii, ktera
vysvétluje vSe v naSem vesmiru — patrani po sjednoceni dvou pilifi obecné teorie relativity a
kvantové mechaniky. Nase souc¢asné hlavni rdmce pro kvantovou gravitaci jsou znamé jako
teorie strun a M-teorie — myslenky, které tvrdi, Ze dalsi dimenze a drobné vibrujici struny




existuji hluboko ve v§em v dosud nepozorovaném srdci piirody — nebo dokonce obrovské
multidimenzionalni brany natazené napfi¢ nepostichnutelny objem. Na téchto Spickovych
myslenkach pracuje mnoho, mnoho fyzikli a matematikl — pofadaji se pravidelné konference
pIné mladych i starych tcastnik — vSichni se honi za svatym gralem fyziky —
, ktera vSe vysvétluje. HDV by byla adeptem...a bude az ji fyzikové kone¢né
prozkoumaji, Ale vydrzi tyto teorie? Predstavuji Zivotaschopna feSeni zakladnich otazek
vesmiru — nebo tragicky svedenou komunitu \ztracenou v elegantni matematice\ bez nad¢&je na
nalezeni spojeni se skuteCnym svétem, natoz kousku ovéfitelnych dikazi? Budou jednoho
dne smyccové a M-teorie také nalezeny jako zaprasené poznamky pod Carou v blednoucich
svazcich? Nejsou, jak Pauli kdysi premyslel, dokonce Spatné? Letosni Nobelova cena za
fyziku byla ud¢lena za vyzkum kvantoveho zapleteni, ? coz vedlo k hlubokym otazkam, zda
je nas vesmir viibec lokaln¢ skutecny. Bohuzel pro ovladéani nasich zatizeni se zda, Ze nas
makroskopicky svét ma rizna umisténi. Zde pfichézi na fadu nés sponzor AnyDesk, nejlepsi
software pro vzdalenou plochu na trhu — ktery vam pomize pfistupovat k jakémukoli zafizeni
odkudkoli a kdykoli. Od podpory IT po snadnou praci doma, od super piimocarého pfenosu
souborti po ovladani v§eho pouze pomoci mobilu, AnyDesk je bezpecny a rychly zptsob, jak
zustat pod kontrolou, at’ jste kdekoli na zemi (ale ne, pokud jste svételné roky daleko) Je
snadno pfizpusobitelny a bez problémi bézi na vSech hlavnich operacnich systémech. A co je
nejdulezitejsi, jeho pouziti je velmi jednoduché a ptimocaré. Vyzkousejte si to tedy sami na
anydesk.com — maji skvélou bezplatnou verzi pro nepodnikatelské uzivatele. Dékujeme
spole¢nosti Anydesk za podporu vzdélavaciho obsahu na youtube.

(02)- The Five String Theories What is meant by fundamental? Push distances inwards.
Start with us, bipedal members of homo sapiens sapiens, normally standing a bit over one and
a half metres. Focus our view narrower and narrower: first to the scale of insects, little creepy-
crawly objects one centimeter across - a factor of one hundred. Next, head down to the size of
cells, the powerhouses of human metabolism - that brings us down by another factor of ten
thousand, reaching micrometers. We go again. Another scaling down by a factor of a
thousand brings us first to molecules, and then to atoms and the quantum mechanical bonds of
electrons in orbitals that hold atoms together to form the building blocks of life. We are now
at distances slightly less than one billionth of a metre, where quantum mechanics rules. If we
were to look around, in a little cube one billionth metre across, then the number of such cubes
that would fit inside our body is greater than the number of stars in the universe. But this is
only the start of our inwards journey. At the centre of atoms lies the nucleus, the radius of the
nucleus one hundred thousand times smaller than the size of the atoms itself. The nuclear ball
consists of protons and neutrons, little clumps of quarks both held together by the strong
nuclear force and also attracted to each other by the strong nuclear force. We are now at
distances of one femtometre: one million-billionth of a meter, and entering the realm of
particle physics. Particle colliders are our world’s most powerful microscopes. Using these,
and in particular the LHC, we are able to probe inwards by an extra factor of one thousand, to
picometres: but no more. The realm beyond this is the realm of theory, where we would
continue to go inner, deeper and further until we reach the scales on which our ordinary
classical notions of space and time break down, and must be replaced by some quantum
mechanical replacement for the classical theory of space-time described by Einstein’s General
Theory of Relativity. Calculations suggest that this would occur at a distance of one million-



billionth of a picometre, where quantum gravity will take over. At this distance scale, we
perhaps reach the scale of strings — relativistic, quantum mechanical strings that some
physicists say may be the most fundamental building blocks of the universe - what everything
is truly made of. And yet, surprisingly, this idea - string theory - did not start off as a potential
fundamental theory of nature. To climb back up the ladder, at distance scales of around a
femtometre, only one million-billionth of a metre, we are in the realm of the strong force. The
strong force — which, at one point, many people believed was actually a string force. String
theory started its life in the summer of 1968 as a possible theory of the strong nuclear force, a
candidate to explain the forces and interactions that hold protons and neutrons together. “The
[first paper on string theory] arrived ....in Berkeley in the summer of 1968... Everyone had
stopped what they were doing and were asking if this idea could be extended.” However, it
did not turn out to be a success. In this string theory account of the strong force, the internal
structure of protons and neutrons involved strings, not particles. This made a clear prediction:
when launched towards each other at high energy, these particles would slop off each other
like balls of jelly and NOT bounce like hard billiard balls. And so in the early 1970s, these
experiments were carried out: and careful measurements revealed that the number of these
'hard scattering’ events was far, far in excess of what was predicted by the string theory of the
strong nuclear force. As a theory of the strong nuclear force, string theory died in 1973, to be
replaced by the correct theory of quantum chromodynamics. But in theoretical physics,
sometimes death is only the prelude to resurrection. Some felt that there was something too
neat about the calculations in string theory, beautiful features that had no obvious reason to be
present — and yet were. And so throughout the 1970s some physicists, notably John Schwarz
of Caltech and Michael Green of Queen Mary in London, continued to develop string theory,
not as a quantum theory of the strong nuclear force, but as a potential quantum theory of
gravity itself. Many times, it seemed that the theory was on the verge of failing, of being ruled
out as simply inconsistent with the laws of quantum mechanics - it only seemed to work
where there were precisely nine dimensions of space, neither more nor less. During the 1980s,
string theory became established as the leading candidate for a quantum theory that would
include gravity: a theory where you could put both gravity and forces like electromagnetism
together in harmony for the first time. Perhaps, some dared to dream in proud and foolish

(02)- The Five String Theories. Co znamend z&kladni? Zatlacte vzdalenosti dovnitt. Za¢néte
u nas, dvounohych ¢lenti homo sapiens sapiens, bézn¢ stojicich néco pies jeden a pil metru.
Zaméite nas pohled stale uzsi a uzsi: nejprve na stupnici hmyzu, malych strasidelné lezoucich
objektl o priméru jednoho centimetru — faktor sto. Dale zamiite k velikosti bunék, elektraren
lidského metabolismu — to nas srazi o dalsi desetitisicovy faktor, dosahujici mikrometrti.
Jdeme znovu. Dalsi tisicindsobné zmenseni nas ptivadi nejprve k molekuldm a poté k atomiim
a kvantové mechanickym vazbam elektront v orbitalech, které drzi atomy pohromadé a tvofi
stavebni kameny zivota. Nyni jsme ve vzdalenostech o néco mén¢ nez jedna miliardtina
metru, kde vladne kvantova mechanika. Pokud bychom se rozhlédli kolem sebe, v malé
krychli o priméru jedné miliardtiny metru, pak pocet takovych krychli, které by se vesly do
naseho téla, je vétsi nez pocet hvézd ve vesmiru. Ale to je jen zacCatek nasi vnitini cesty. Ve
stftedu atomt leZi jadro, jehoz polomér je stotisickrat mensi nez velikost samotnych atomu.
Jaderna koule se sklada z protonti a neutronti, malych shlukt kvark, které drzi pohromadé
silnd jaderna sila a také jsou k sob¢ ptitahovany silnou jadernou silou. Nyni jsme ve
vzdalenostech jednoho femtometru: jedné milion miliardtiny metru a vstupujeme do sféry



casticove fyziky. Srazece Castic jsou nejvykonnéjsi mikroskopy na svété. Pomoci téchto, a
zejména LHC, jsme schopni sondovat dovnitt o faktor tisic navic, na pikometry: ale ne vice.
Oblast za tim je sféra teorie, kde bychom pokracovali v pronikani dovnitt, hloubéji a dale,
dokud bychom nedosahli méfitek, na kterych se nase bézné klasické predstavy o prostoru a
Case hrouti a musi byt nahrazeny néjakou kvantové mechanickou nahradou za klasicka teorie
Casoprostoru popsana Einsteinovou Obecnou teorii relativity. Vypocty naznacuji, Ze by k
tomu doslo ve vzdalenosti jedné milion miliardtiny pikometru, kde pfevezme vladu kvantova
gravitace. V tomto méfitku vzdalenosti mozna dosahneme méfitka strun — relativistickych,
‘kvantové mechanickych strun|,10**m o kterych néktefi fyzici fikaji, ze mohou byt
nejzakladnéjSimi stavebnimi kameny vesmiru — z ¢eho je vSechno skutecné vyrobeno. A
piesto piekvapivé tato myslenka — teorie strun — nezacala jako potencialni zakladni teorie
prirody. http://www.hypothesis-of-universe.com/docs/c/c_017.jpg Abychom vysplhali zpét
po zebtiku, na vzdalenostech kolem femtometru, pouze jedna milion miliardtina metru, jsme v
ii8i silné sily. Silna sila — o které v jednu chvili mnoho lidi véfilo, ze je to ve skutecnosti sila
struny. Teorie strun zacala sviij zivot v 1ét€¢ 1968 jako mozna teorie silné jaderné sily,
kandidat na vysvétleni sil a interakci, které drzi protony a neutrony pohromadg. "[Prvni
¢lanek o teorii strun] dorazil...do Berkeley v 1été 1968... VSichni ptestali s tim, co d¢lali, a
ptali se, zda by se tato myslenka mohla rozsifit." Stacl jeden dopis a VSICHNI to honem &etli.
J& t&ch dopisi napsal na spoustu instituci (fyzikalnich a jednotlivym fyzikiim 50 000 dopisi !
'od . 2001) a necetl to nikdo. Nikdo nereagoval. Viibec nevim, co jim vadilo a co je
zajimalo. Nedopadlo to vsak uspésné. V této teorii strun o silné sile se vnitini struktura
protontl a neutronti tyka strun, nikoli ¢astic. To poskytlo jasnou ptedpovéd’: kdyz jsou tyto
Castice vystieleny proti sobé s vysokou energii, odlétaji od sebe jako kuli¢ky zelé a NE
odskakuji jako tvrdé kule¢nikové koule. A tak na pocatku 70. let byly tyto experimenty
provedeny: a peclivd méfeni odhalila, Ze pocet téchto udalosti ,,tvrdého rozptylu* daleko,
daleko ptevysuje to, co predpovidala teorie strun o silné jaderné sile. Teorie strun jako teorie
silné jaderné sily zemfela v roce 1973 a byla nahrazena spravnou teorii kvantové
chromodynamiky. Ale v teoretické fyzice je nékdy smrt pouze piedehrou ke vzkiiseni.
Nektefi se domnivali, Ze na vypoctech v teorii strun je néco pfili§ thledného, krasne rysy,
které nemé&ly Zadny zifejmy divod byt pfitomny — a piesto byly. A tak v pritbéhu 70. let
néktefi fyzici, zejména John Schwarz z Caltechu a Michael Green z Queen Mary v
Londyné, pokracovali ve vyvoji teorie strun, nikoli jako kvantové teorie silné jaderné sily, ale
jako potencialni kvantové teorie gravitace samotné. Mnohokrat se zdalo, Ze teorie je na
pokraji selhani, vylou€eni jako prosté neslucitelného se zakony kvantové mechaniky — zdalo
se, Ze funguje pouze tam, kde je presné devét dimenzi prostoru, ani vice, ani méné.
Béhem 80. let se teorie strun etablovala jako hlavni kandidat na kvantovou teorii, ktera by
zahrnovala gravitaci: teorii, kde byste mohli poprve spojit gravitaci i sily jako
elektromagnetismus dohromady. MoZna se néktefi odvazili snit hrd¢ a posSetile

(03)- dreams, all aspects of particle physics would be uniquely singled out - everything could
be predicted with strings. However, by the late 1980s, one aspect of string theory appeared
odd. It had been touted as the theory, at least in universes with ten flat space-time dimensions
- the singular answer to all of the problems of particle physics. The only problem was that
there was not just one string theory which existed in ten dimensions. There were five of them.
The type Ila (two-a) string theory, The type 11B (two-b) theory, Two type | (one) theories,
And finally something called the heterotic string theory. The theories all had slight
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differences. Both the type Il theories, and also the heterotic theory, were what is called closed
string theories: all the strings involved were closed loops reaching back on themselves, like
elastic bands. They had no ends. Between themselves, the internal dynamics of these three
theories also differed slightly: the strings in each case behaved in different ways. The type |
theories also included closed strings, but in addition open strings: these were not closed, but
instead had endpoints, vibrating at the speed of light like a perpetually cracking whip. The
open and closed strings differed in their interactions, while the closed strings behaved more
like gravity, the open strings behaved like generalisation of the electromagnetic, weak and
strong forces. And so - five. Five is not a large number. However, it posed a puzzle. Five is
not one. To any ambitious, possibly arrogant, physicist hoping that string theory might be the
unique theory, even two would have been one too large. Given the existence of five consistent
theories, what singled out one of these five theories, as opposed to any of the others, as the
chosen one? The presence of five distinct theories did not imply that each theory only had one
solution. In the same way that our ordinary theory of gravity contains as a solution both a
single lonely rock flying through space, and the full complexities of our solar system with
satellites orbiting moons orbiting planets orbiting the sun, so each of these five string theories
admitted many many many different possible solutions for their equations. There may only
have been five possible sets of fundamental equations — but the number of solutions was
effectively unbounded. But, still, in terms of the fundamental equations, there appeared to be
five choices. And five is not the same as one. One Theory To Rule Them All (M Theory) In
an ancient Indian parable, an elephant wanders into a town, where a group of blind men are
sitting. The blind men can hear the beast, and decide that they need to touch it to get a sense
of what it is. One places his hand on the trunk, reaches around it and feels along it. "I know!’,
he announces. ‘The being is a type of snake!’. Another man touches one of the elephant’s
legs, and feels how large and strong they are. ‘No,’, he says, ‘this is a kind of walking tree-
trunk.” A third man finds his hand on the tusk: hard, long and sharp. ‘You are both wrong,’
he says, ‘this is a moving war-machine’. Each could feel one part of the animal, but none of
them could see the coherent mega-animal that is the elephant. Viewed from today, the
physicists of the 1980s studying five string theories are like the blind townsfolk touching the
elephant. And that is because today we think of each of these five theories as different limits,
different boundaries of a single underlying object, one both deeper and more mysterious: not
an elephant, but M-theory: and whether M stands for mystery, magic or something else has
been left open to interpretation. Of course, the idea that the five similar but different string
theories were actually aspects of one single whole would have appeared bizarre and
surprising..... that is, until Edward Witten spoke at the 1995 Strings conference. Edward
Witten is the physicist who almost never was. Widely regarded as the premier mathematical
physicist of his generation, his undergraduate degree was in history. After briefly assisting on
the 1968 McGovern presidential campaign, he decided that his principal interest lay in the
sciences. Still unsure that he would be able to catch up, he initially applied to do graduate
studies in economics. Fortunately, Princeton saw through the background to detect the innate
talent, and took him on as a graduate student in theoretical physics. Theoretical physics and
pure mathematics are two subjects divided by a common language. Although both use similar
notation, their ways of thinking and standards of rigour are very different. To a
mathematician, physicists are frustratingly sloppy, with a fundamental inability to give precise
definitions. To physicists, mathematicians are so obsessed with rigour and proving results that
are obvious, they can never address problems that actually matter. Witten’s great gift was that



(03)- sny, vSechny aspekty ¢asticové fyziky by byly jedinecné vyc¢lenény - vSe by se dalo
predvidat pomoci strun. http://www.hypothesis-of-universe.com/docs/aa/aa_361.pdf

Koncem osmdesatych let se vSak jeden aspekt teorie strun zdal zvlastni. Byla propagovana
jako teorie, alespofi ve vesmirech |s deseti plochymi prostoro¢asovymi dimenzemi\ - jedine¢na
odpovéd’ na vSechny problémy ¢asticové fyziky. Jedinym problémem bylo, Ze neexistovala
pouze jedna teorie strun, kterd by existovala v deseti dimenzich. Bylo jich pét. Teorie strun
typu Ila (dvou-a), teorie typu I1B (dvou-b), teorie dvou typt I (jedna) a nakonec néco, ¢emu
se tika heteroticka teorie strun. VSechny teorie mély drobné rozdily. Jak teorie typu Il, tak i
heteroticka teorie byly tim, ¢emu se fika uzaviené strunové teorie: vSechny zahrnuté struny
byly uzaviené smycky, HDV také stoji na Baliccich®, ovSem které vesmir vyrobil nikoliv ,,z
Niceho®, ale z dimenzi dvou veliCin ,,Délka* ( x,y,z ) a ,,Cas* (ta, t2, t3)) klubickovanim téchto
dimenzi http://www.hypothesis-of-universe.com/index.php?nav=e které samy na sebe sahaji
jako elastické pasy. Neméli konce. Vnitini dynamika téchto tfi teorii se mezi sebou také mirné
lisila: struny se v kazdém ptipade chovaly odliSnym zptisobem. Teorie typu I také zahrnovaly
uzaviené struny, ale navic oteviené struny: ty nebyly uzaviené, ale mély koncové body,
vibrujici rychlosti svétla jako vé¢né prasajici bi¢. Oteviené a uzaviené struny se lisily svymi
interakcemi, zatimco uzavien¢ struny se chovaly spise jako gravitace, oteviené struny se
chovaly jako zobecnéni elektromagnetickych, slabych a silnych sil. A tak - pét. P&t neni velké
Cislo. Pfedstavovalo to vSak hadanku. P&t neni jedna. Pro kazdého ambicidzniho, mozna
arogantniho fyzika, ktery doufd, Ze teorie strun mize byt jedinecnou teorii, by i dvé byly pfilis
velké. Vzhledem k existenci péti konzistentnich teorii, co vybralo jednu z téchto péti teorii, na
rozdil od kterékoli z ostatnich, jako vyvolenou? Pfitomnost péti odlisnych teorii neznamena,
ze kazda teorie ma pouze jedno feSeni. Stejn¢ jako nase bézna teorie gravitace obsahuje jako
feSeni jak jedinou osamélou skélu letici vesmirem, tak celou sloZitost nasi slune¢ni soustavy
se satelity obihajicimi mésice obihajicimi planetami obihajicimi kolem Slunce, tak kazda z
téchto péti strunovych teorii pfipousti mnoho mnoho mnoho riznych moznych feseni pro
jejich rovnice. MoZna existovalo pouze pét moznych sad zédkladnich rovnic — ale pocet feSeni
byl prakticky neomezeny. Ale piesto, pokud jde o zakladni rovnice, se zdalo, ze existuje pét
moznosti. A pét neni totéz jako jedna. Jedna teorie vladne vSem (M Theory) Ve starovékém
indickém podobenstvi se slon zatould do mésta, kde sedi skupina slepcti. Slepci slysi Selmu a
rozhodnou se, ze se ji potfebuji dotknout, aby pochopili, co to je. Jeden polozi ruku na kmen,
natdhne se kolem n¢j a prohmaté ho. ,J& vim!®, oznamil. ,Ta bytost je druh hada!‘. Jiny muZz
se dotkne jedné ze slonich nohou a citi, jak jsou velké a silné. ,Ne,* tika, ,toto je druh
chodiciho kmene stromu. Tteti muz najde jeho ruku na klu: tvrdou, dlouhou a ostrou. ,,Oba
se mylite, fik4, ,,tohle je pohyblivy valecny stroj*“. Kazdy citil jednu Cast zvitete, ale zadny z
nich nevidél koherentni megazvite, kterym je slon. Z dnesniho pohledu jsou fyzici 80. let
studujici pét teorii strun jako slepi méstané, ktefi se dotykaji slona. A to proto, Ze dnes
povazujeme kazdou z téchto péti teorii za riizné limity, rizné hranice jediného skrytého
objektu, jeden hlubsi a tajemnéjsi: ne slon, ale teorie M: a zda M znamena tajemstvi, magii
nebo néco jiného bylo ponechano vykladu. Samoziejmé, Ze myslenka, Ze pét podobnych, ale
odliSnych teorii strun jsou ve skutecnosti aspekty jednoho jediného celku, by se jevila bizarni
a piekvapiva..., dokud Edward Witten nepromluvil na konferenci Strings v roce 1995.
Edward Witten je fyzik, ktery téméf nikdy nebyl. Siroce povazovany za predniho
matematického fyzika své generace, jeho bakalatsky titul byl v historii. Poté, co v roce 1968
kratce asistoval v prezidentské kampani McGovern, rozhodl se, ze jeho hlavnim zdjmem jsou
védy. Stale si nebyl jisty, Ze to doZene, a proto se ptivodné ptihlasil na postgradudlni studium
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ekonomie. Nastésti Princeton prohlédl pozadi, aby odhalil vrozeny talent, a ptijal ho jako
postgradudlniho studenta teoretické fyziky. Teoreticka fyzika a ¢istd matematika jsou dva
predméty rozdélené spoleénym jazykem. Ackoli oba pouzivaji podobnou notaci, jejich
zpusoby mysleni a normy ptisnosti jsou velmi odli$né. Pro matematika jsou fyzici frustrujici
nedbali a maji zdsadni neschopnost poskytnout ptesné definice. Pro fyziky jsou matematici
tak posedli ptisnosti a dokazovanim vysledkd, které jsou zifejmé, ze nikdy nemohou fesit
problémy, na kterych skutecné zalezi. To byl Wittentv velky dar ...
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(04)- he was fluent in both languages, and rose to prominence at a time when the interface
between physics and mathematics had been long neglected. He reignited the relationship,
using quantum field theory and string theory to draw many deep connections between the two
subjects, resulting in him becoming the first physicist to win the Fields Medal, the premier
prize in Mathematics. And so by 1995, a long list of discoveries had turned Witten into the
person everyone wanted to hear. As participants finished their welcome coffee and settled
down for the 9am talk on 14th March at the 1995 Strings conference at the University of
Southern California, Los Angeles, some of them had an inkling that they were about to
witness something special. But as Witten got up and began talking, the audience soon realised
that they were hearing something truly monumental. For he was describing a wholly new map
of string theory. There were not, Witten claimed, actually five fundamental theories — but
really only one, and the five string theories (and one extra non-string theory called
Supergravity) should be viewed as being on the boundary of one more fundamental: M-
theory. This one theory was continuously connected through a mysterious interior, in the same
way that flourishing coastal cities, e.g. Perth, Darwin, Adelaide and Sydney, are all part of the
single continent of Australia filled with a large interior desert. The path through the interior
may be difficult and complicated — but it does exist, and joins these boundary cities together.
Indeed, the M in M theory didn't stand for anything in particular - but had been chosen as a
placeholder of sorts - the word beginning with M to be chosen in the future when more about
the theory revealed itself. What was more, said Witten, M theory was 11 dimensional, not 10,
and the fundamental objects of this 11-dimensional theory were no longer strings, but a
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mysterious object taken from supergravity, the sixth theory. The fundamental objects of M
Theory were branes - more specifically M-branes. These were extended objects stretching
through more than one spatial dimension. When some of these spatial dimensions became
very small, the branes could wrap around them and look like strings, and in these situations
the 11-dimensional theory could, in practice, be described as a string theory. So for ten years,
string theorists had been working obsessively on a theory of strings, on string theory as the
proposed fundamental picture of nature. And now, the most dominant intellectual figure in the
subject was saying that it was not strings, but rather higher dimensional objects called branes,
which really mattered. But what were these mysterious branes, and how can we visualise
them? Start with a string, a 1-dimensional object under tension. A violin string; a wire; a long
thread. At heart, the strings of string theory are just 1-dimensional extended objects, and all
the physics of string theory flows from studying the relativistic, quantum-mechanical theories
of 1-dimensional extended objects, moving and oscillating their quantum-mechanical,
relativistic way through space. A brane is basically a version of this with more dimensions.
The name comes from membrane — the two-dimensional version, a taut surface. Think the
skin of a drum, the boundary of a cell or the surface of a soap bubble A 2-brane is an object
extended through 2 spatial dimensions, a 3-brane extended through 3 spatial dimensions, and
so on. A 1-brane is simply a string. While it is relatively easy for us to visualise stretched
objects with one spatial dimension (strings) or two spatial dimensions (membranes),
mathematics happily extends this idea to even more spatial dimensions. The equations can
define for example, even if we cannot visualise, an object with four spatial dimensions
extended within a space of nine spatial dimensions. And so the world of M-theory, Witten
told his audience, was one of eleven dimensions, and with branes, not strings, as the
fundamental objects. Different limits of this eleven-dimensional world, in which one of the
dimensions became small, produced the five 10-dimensional string theories the audience were
already familiar with - the string theories that could be the quantum gravity theories of our
world. In these lower energy situations, the branes of M-theory (in particular something called
the M2-brane) could turn into the strings of 10-dimensional string theories. But what does this
all mean? How can a brane turn into a string, as one dimension becomes small? What, indeed,
does it mean for a dimension to become small? There is no way to make this perfectly
intuitive, but we can meet our intuition part of the way. How might extra dimensions be real

(04)- mluvil plynné obéma jazyky a prosadil se v dob¢, kdy rozhrani mezi fyzikou a
matematikou bylo dlouho zanedbavano. Znovu nastartoval vztah pomoci kvantove teorie pole
a teorie strun k nakresleni mnoha hlubokych souvislosti mezi t€émito dvéma piedméty, coz
vedlo k tomu, ze se stal prvnim fyzikem, ktery vyhral Fieldsovu medaili, hlavni cenu v
matematice. A tak do roku 1995 dlouhy seznam objevil proménil Wittena v osobu, kterou
chtél kazdy slySet. Kdyz ucastnici dojedli uvitaci kdvu a usadili se na ptfednasku v 9 hodin 14.
bfezna na konferenci Strings v roce 1995 na University of Southern California v Los Angeles,
néktefi z nich tusili, Ze budou svédky néceho zvlastniho. Ale kdyz Witten vstal a zacal mluvit,
divéci si brzy uvédomili, ze slysi néco opravdu monumentélniho. ProtoZe popisoval zcela
novou mapu teorie strun. Witten tvrdil, Ze ve skutecnosti neexistuje pét zakladnich teorii — ale
ve skutecnosti pouze jedna, a na pét teorii strun (a jednu extra nestrunovou teorii zvanou
Supergravitace) bychom mé¢li pohlizet jako na hranici
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jedné fundamentalni: M-teorie.

Tato jedna teorie byla neustale propojena tajemnym vnitrozemim, stejn¢ jako vzkvétajici
pobiezni mésta, napt. Perth, Darwin, Adelaide a Sydney jsou soucasti jediného kontinentu
Australie plného velké vnitini pouste. Cesta vnitrozemim muze byt obtizna a komplikovana —
ale existuje a spojuje tato hrani¢ni mésta dohromady. Teorie M in M ve skute€nosti
neznamenala nic konkrétniho - ale byla vybrana jako zastupny symbol - slovo zacinajici na
M, které bude vybréano v budoucnu, az se o teorii odhali vicel > a7 do vah vezmou koneéné
i HDV plus http://www.hypothesis-of-universe.com/docs/aa/aa_361.pdf ;
http://www.hypothesis-of-universe.com/docs/aa/aa_199.pdf ; A co vic, fekl Witten, M teorie
byla 11rozmérnd, ne 10rozmérnd, a zakladni objekty této 11rozmérné teorie uz nebyly struny,
ale zahadny objekt pfevzaty ze supergravitace, Sesté teorie. Zakladnimi objekty M Theory
byly brany - piesnéji M-brany. Jednalo se o rozsifené objekty tahnouci se vice nez jednou
prostorovou dimenzi. Kdyz se n¢které z téchto prostorovych dimenzi staly velmi malymi,
mohly se kolem nich brany omotat a vypadat jako struny, a v téchto situacich lze
11rozmérnou teorii v praxi popsat jako teorii strun. TakZe po deset let teoretici strun
obsedantné pracovali na teorii strun, na teorii strun jako navrhovaném zakladnim obrazu
pfirody. A nyni nejdominantnéjsi intelektualni postava v tomto tématu fikala, Ze to nejsou
struny, ale spiSe objekty vysSich dimenzi zvané brany, To ovsem Witten Salamounsky
ptebarvil mou myslenku s ,,balicky* dimenzi dvou veli¢in, které ve svém ,,sbaleném tvaru* uz
presentuji elementarni ¢astice. Tedy hmota nikoliv z jakychsi strun, ale z dimenzi veli¢in
.Délka* a ,,Cas“ na ¢em opravdu zalezi. Ale co byly tyto tajemné brany a jak si je miizeme
predstavit? Takto = http://www.hypothesis-of-universe.com/index.php?nav=e Za¢néte
provazkem, 1-rozmérnym piedmétem pod napétim. Struna na housle; drat; dlouhé vlakno.
Struny teorie strun jsou v jadru pouze jednorozmérné rozsifené objekty a veskera fyzika teorie
strun plyne ze studia relativistickych, kvantové-mechanickych teorii jednorozmérnych
roz§ifenych objektl, pohybu a oscilace jejich kvantové-mechanickym, relativistickym
zpusobem, pies vesmir. Brana je v podstaté verze tohoto s vice rozméry. Jak vidim tak si
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Witten piebarvil mé balicky (ptivodné vinobalicky) na jakési brany. Nazev pochazi z
membrany — dvourozmérné verze, napjatého povrchu. Piedstavte si kiizi bubnu, hranici buiiky
nebo povrch mydloveé bubliny. 2-brane je objekt rozsiteny pies 2 prostorové dimenze, 3-brane
prodlouzené ptes 3 prostorové dimenze, a tak dale. 1-brane je prosté provazek. Z ni¢eho ... 30
let pracovalo tisice védcii po celém svété ve vybavenych vytopenych laboratofich za tézké
penize, za desitky milionii a ony ty struny byly vlastn¢ ,,provazky zNiceho®... (( Ja na
vyzkum HDV jsem nedostal ani dolar a navic stovky urazek mnoho let )). Zatimco je pro nés
pomérné snadné vizualizovat natazené objekty s jednim prostorovym rozmeérem (struny) nebo
dvéma prostorovymi rozméry (membrany), matematika tuto myslenku vesele rozsituje do
jesté prostorovych rozméru. Napft. http://www.hypothesis-of-
universe.com/docs/eb/eb_002.pdf ; Rovnice mohou naptiklad definovat, i kdyz neumime
vizualizovat, objekt se ¢tyfmi prostorovymi dimenzemi rozprostirajicimi se v prostoru deviti
prostorovych dimenzi. 3+3 dimenze casoprostorové jsou fyzikalni, je to ,,realistické Jsoucno
a vys$si dimenze jsou uz jen matematické dimenze slouzici ke stavbé elementarnich ¢astic a
k interakcim. M¢ postacilo k vystavbé vSech baryoni (i téch co dosud nebyly laboratorné
nalezeny) 9 dimenzi délkovych a 8 dimezi ¢asovych; pro mezony mi stacilo 6 dimenzi
délkovych a 5 dimenzi ¢asovych. Presto bych uvital od védcti revizni vyzkim zda jsem se
nespletl a kde. - http://www.hypothesis-of-universe.com/docs/ea/ea_006.pdf str,14 A tak
svét M-teorie, fekl Witten svému publiku, byl jednim z jedenacti dimenzi a jeho zakladnimi
objekty byly brany, nikoli struny. Ruzné limity tohoto jedenactirozmérného svéta, ve kterém
se jedna z dimenzi zmenSila, vytvofily pét 10rozmérnych teorii strun, které uz publikum znalo
— teorie strun, které by mohly byt teoriemi kvantové gravitace naseho svéta. V téchto
situacich s nizsi energii by se brany M-teorie (zejména néco zvaného M2-brana) mohly
proménit ve struny 10rozmérnych teorii strun. Ale co to v§echno znamend? Jak se muize brana
proménit ve strunu, kdyz se jeden rozmér zmensi? Co to vlastné znamena, ze se dimenze
stane malou? Dimenze vyssi je baliCkovana — kompaktifikovana do ,,kokoni* které se chovaji
jako elementarni ¢astice a tak tedy jsou jimi. Neexistuje zadny zpusob, jak to udélat
dokonale ale existuje pfistup, ktery jsem zvolil ja: dvouznakové provedeni balickt pro vSech
56 baryonti a 20 mezont intuitivni, ale ¢aste¢né se miizeme setkat s nasi intuici. Jak mohou
byt dalsi dimenze skutecné no ve hmoté !!! Ja sem se s tim nadiel mnoho let, ssam a sam
...asi 12-15let.

(05)- but yet unobservable? One way to have a sense of this is to imagine an insect walking
on a plant vine - a vine both long and thin. An ant -- or any other insect - can walk along the
vine — either forward or backwards. The surface of the vine certainly has two dimensions —
zooming in with a powerful microscope, we would see the surface made up of many cells,
stretching off in all directions. But the insect, small though it is, is still too large to treat the
vine as having more than just one linear dimension. In truth, the surface of the vine has two
dimensions — but to a big enough insect, there is effectively only a single dimension. As for
the ant, so — perhaps — for us. If extra dimensions are small enough, we (and all our
technology) are simply too big and too clunky to resolve them. Like building lego with
boxing gloves, without tools that probe such incredibly small distances, any structure on these
distances is simply inaccessible. This is believed to be the case for the extra dimensions of
string theory - the extra six spatial dimensions are wrapped up very very small. But M Theory
takes this counterintuitive concept a step further. Imagine a 2-dimensional M-brane - an
incredibly high-tension shrink-wrapping surface -- wrapped around a long thin wire. Objects
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under tension want to shrink and fold up. Think of the spandex material of a morph suit: this
is a two-dimensional stretched object which is under tension and has a natural tendency to
shrink its surface area, so that it tightly wraps the object which defines the boundaries (in this
case, the human inside it). And so the extreme tension of the brane shrinks it down and it
wraps itself around the wire, effectively turning into a one-dimensional object. And much of
the connection of M theory to string theory relies on this idea - branes wrapping around small
dimensions thus becoming lower dimensional objects - objects which would, in string theory,
ultimately make up at a fundamental level the world we experience. Where one of the eleven
dimensions of M Theory became very small, much smaller than any of the other dimensions,
the 1-dimensional strings of string theory would emerge from the truly fundamental 2-
dimensional branes of M Theory, called M2-branes, in part by wrapping around the small
extra eleventh dimension, thus becoming one dimensional. Indeed, all five string theories
emerged as various limits of 11-dimensional M-theory with one small dimension. Our
universe would hypothetically exist on one of the low energy boundaries of this mysterious M
Theory, a world of strings born from wrapping higher-dimensional branes around miniscule
extra dimensions. And so, on that California morning in 1995, a new view of string theory
appeared out of the mist - one in which even the strings themselves were not fundamental
objects: arising as they did from another, even more fundamental, object — an M-brane.
Mathematically this was remarkable. But what did it mean for reality? Could the branes of M
theory ever really make predictions about our world of a Hot Big Bang - an expanding
universe full of majestic galaxies?

Brane Cosmology When you look closely at the surface of a pond, you can sometimes see
insects perched there: water boatmen or backswimmers. They skit along the surface,
apparently oblivious to the depths below or the great heights above. For such insects, it
appears that the water surface is their home, and they are confined to it, separate to the great
bulk above. Perhaps, some scientists wonder, the same is true of us. As for the insects on the
surface of the pond in three-dimensional space, so for us living on a brane embedded within
higher-dimensional space. For as well as the fundamental two dimensional M2 branes, M
theory also predicts five dimensional M5 branes. When wrapped around both the small extra
11th dimension of M Theory and one of the small dimensions of string theory some physicists
have speculated that these five dimensional branes could become three dimensional - and
large enough to fill a universe. Perhaps, these physicists have speculated - we live on such a
brane, embedded within a higher-dimensional space, and the electromagnetic, weak and
strong forces that make up the Standard Model of particle physics are fluctuations which
spread out along the brane, confined to its surface. As tension ripples are confined to the
surface of a pond, so tension waves on a brane would be confined to the surface of this three
dimensional brane. Though were this to be true, the one exception would be gravity. Gravity
it seems is the most universal of forces, and it follows from the equations that gravity is not,
and can never be, confined to the surface of a brane. Its force lines spread out not just within,
but also away from the brane. It is this that provides one possible explanation for why the
gravitational force is so much weaker than all the other forces. With your little finger and its
electromagnetic nerve impulses, you can pick up a pen against the gravitational pull of the
entire Earth, all thousand billion billion tonnes of it acting together to pull the pen
downwards. Why? What makes gravity so much weaker than the other forces? Perhaps this is



(05)- ale ptesto nepozorovatelné? = Ve hmoté Jednim ze zptsobi, jak to pochopit, je
predstavit si hmyz, jak chodi po rostling — lidna dlouhé i tenké. Mravenec - nebo jakykoli jiny
hmyz - se mize prochazet podél liany - doptedu nebo dozadu. Povrch révy ma jisté dva
rozméry — ptiblizenim vykonnym mikroskopem bychom vidéli povrch tvofeny mnoha
buitkami, rozprostirajicimi se na vSechny strany. Ale hmyz, i kdyz je maly, je stale pfili$
velky na to, aby s vinnou révou zachazel jako s vice neZ jen jednim linearnim rozmérem. Ve
skute¢nosti mé povrch vinné révy dva rozméry — ale pro dostateéné velky hmyz je v podstaté
jen jeden rozmér. Jak pro mravence, tak — mozna — pro nas. Pokud jsou dodatecné rozméry
dostatecné malé, my (a veskera nase technologie) jsme prosté pfilis velci a pfili§ neohrabani,
abychom je vyftesili. Stejné€ jako stavéni lega v boxerskych rukavicich, bez nastrojt, které
sonduji tak neuvériteln¢ malé vzdalenosti, jakékoliv stavba na téchto vzdéalenostech je prosté
nepfistupnd. To je povazovano za piipad dalSich dimenzi teorie strun - dalSich Sest
prostorovych dimenzi je zabaleno do velmi malych rozmért. Anebo prozkoumat koncepci, ze
,»fyzikalni svét™ (makrovesmir) ,,hraje hru s fizikalnimi 343 dimenzemi* a vyssi dimenze jsou
,matematické, protoze jsou svinuty, sbaleny do utvara, které jsou hmotou, jsou to
elementarni ¢astice hmoty >vyrobené< kifivenim dimenzi a my to mizeme vnimat a
povazovat za ,,matematické* konstrukty. http://www.hypothesis-of-
universe.com/index.php?nav=e Ale M Theory posouva tento neintuitivni koncept jesté o krok
dale. Piedstavte si 2-rozmérnou M-branu - neuvéfitelné vysokonapétovy smrstovaci povrch -
omotany kolem dlouhého tenkého dratu. ? Pfedméty pod napétim se chtéji zmensit a slozit.
Vzpomerite si na spandexovy material morfového obleku: jedna se o dvourozmérny natazeny
objekt, ktery je pod napétim a ma ptirozenou tendenci zmensovat svou povrchovou plochu,
takZe tésné obepind objekt, ktery definuje hranice (v tomto piipadé¢ ¢lovek uvnitt). A tak
extrémni napéti brany ji stdhne a ona se omota kolem dratu a u¢inn€ se zméni v
jednorozmérny objekt. ? A velka ¢ast spojeni M teorie s teorii strun se opira o tuto -
brany ovijejici malé rozméry, ¢imz se stavaji objekty nizs$i dimenze - objekty, které by v teorii
strun nakonec na zékladni irovni tvofily svét, ktery zazivame. Proc ta tézkopadna slozitost ?
Proc¢ nepochopit, Ze hmotové elementy jsou vyrobeny ,,balickovanim® dimenzi fyzikalnich???
Tam, kde se jedna z jedenacti dimenzi M teorie stala velmi malou, mnohem mensi nez
kterékoli z ostatnich dimenzi, by se 1-rozmérné fetézce teorie strun vynofily ze skutecné
zékladnich 2-rozmérnych bran teorie M, nazyvanych M2-brany. ¢ast tak, ze se obali kolem
malé extra jedenacté dimenze, ¢imz se stane jednou dimenzi. VSech pét teorii strun se
skutecné€ objevilo jako rtizné limity 11-rozmérné M-teorie s jednim malym rozmérem.
Teézkopadny konstruk lidské mysli... Na§ vesmir by hypoteticky existoval na jedné z
nizkoenergetickych hranic této tajemné M teorie, svéta strun zrozenych z obalovani
vysokodimenzionalnich bran kolem nepatrnych extradimenzi. A tak se toho kalifornského
rana v roce 1995 z mlhy objevil jnovy pohled na teorii strun| 30 let trva NOV'Y pohled na
teorii strun a...a teorie v nedohlednu — takovy, v némz ani struny samy nebyly zakladnimi
objekty: vychazel stejné jako z jiného, jesté zasadnéjsiho objektu — M- brane. Matematicky to
bylo pozoruhodné. Matematicky jsem ja postavil vS§echny elementarni ¢astice do
,dvouznakovych provedeni®, pfi¢emz tyto znaky-pismenka ,,x“ a ,,t* miZeme povazZovat za
veli¢iny tj, za Gasoprostor 3+3D. Co to ale znamenalo pro realitu? branci teorie M
nékdy skuteéné predpovidat nas svét horkého velkého tiesku - rozpinajici se vesmir plny
majestatnich galaxii? Brane Cosmology. Kdyz se pozorné podivate na hladinu rybnika,
muzete nékdy videt, ze tam sedi hmyz: vodni lodnici nebo plavci. Poskakuji po povrchu,
o€ividné si nev§imaji hlubin pod nimi nebo velkych vySek nad nimi. Zda se, ze pro takovy
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hmyz je vodni hladina jejich domovem a jsou v ni omezeni, oddé¢leni od velké Casti vyse.
Nekteti védci se mozna divi, Ze totéz plati o nés. Jak pro hmyz na hladiné jezirka v
trojrozmérném prostoru, tak pro nds zijici na bran¢ zasazené do vyssSiho prostoru. Stejné jako
pro zékladni dvourozmérné M2 brany, M teorie také pétirozmérné M5 brany.
Kdyz se omotali kolem malé extra 11. dimenze. Jak jste na to pfisli, ze se ,,brany* omotavaji
okolo jedenacté dimenze??? A proc vas to napadlo??? M teorie a jedné z malych dimenzi
teorie strun, nékteii fyzici , a...aneméli by tam v hlavé ti fyzici jesté néjaké
spekulace??? ze tyto pétirozmérné brany by se mohly stat trojrozmérnymi - a dostateéné
velkymi, aby zaplnily vesmir. 066.. ., ze tito fyzici spekulovali - Zijeme na takové
bran¢, zasazené do prostoru vysSich dimenzi, a elektromagnetické, slabé a silné sily, které
tvori Standardni model ¢asticové fyziky, jsou fluktuace, které se $ifi podél brany, omezené na
jeho povrch. Mozna...Jako viny napéti jsou omezeny na hladinu rybnika, tak viny napéti na

brané omezeny na povrch této trojrozmérné brany. I kdyz byla pravda, jedinou
vyjimkou gravitace. Ze gravitace je nejuniverzalnéjsi ze sil a z rovnic
vyplyva, ze gravitace neni a nikdy nemtize byt omezena na povrch brany. Jeho silocary se
rozprostiraji nejen uvnitf brany, ale také od ni. Pravé to poskytuje jedno mozné vysvétlent,
proc je gravitaéni sila o tolik slabsi nez v§echny ostatni sily. S vasim malickem a jeho
elektromagnetickymi nervovymi impulsy,

(06)- because our universe resides on a brane inside a 10-dimensional spacetime, and while
the strong, weak and electromagnetic force lines remain within the brane, the gravitational
force lines spread out in additional dimensions, reducing their potency - our cosmology only a
fraction of the truth of heaven and earth. And that is not the only road physicists and
philosophers have gone down when exploring the braneworld. Branes, and the possibility of
two colliding branes, also appear in cosmological scenarios for the early universe. In the idea
of brane inflation, the enormous tensions, and energies, associated with branes would have
been responsible for driving a period of enormously rapid accelerated expansion in the early
universe. In this scenario the motion of a brane through an extra-dimensional bulk would have
been responsible for generating the early acceleration of the universe we believe occurred. In
another scenario, called the ekpyrotic scenario, in the far past, another brane would have
travelled towards our brane, colliding through and past it. The legacy of this collision would
be a series of small deformations on the surface of our brane, which would subsequently grow
under gravity to the cosmic superstructures — galaxies and clusters of galaxies — which we
observe today. And so the possible ramifications of living on a brane are intriguing — but why
imagine exotic and speculative higher-dimensional cosmologies unless we have any reason to
think they could possibly be correct; that these notions of branes and M-theory actually make
any sense in the first place? There is one ordeal all theoretical physicists face at some point. A
thick envelope arrives containing a neatly printed book. The accompanying letter explains:
‘Since retirement, [ have been developing a new theory of nature and I think I have found
some errors Einstein made. Perhaps you would be so kind to take a look....” This manuscript
will be, in Pauli’s phrase, not even wrong. Instead, the concepts will be undefined, the
sentences will not follow from one another, as ill-defined equation follows ill-defined
equation. To an expert in theoretical physics, the manuscript is clearly nonsense, even if to an
outsider one complicated equation looks very much like another complicated equation. And
S0, this question lingers on behind every new development - is something similar true of M-



theory? Is it not even wrong? There are two notions of correctness in play here. The first is the
question of whether M Theory is a true theory of our world. If we look at the universe on the
deepest possible scales, if we look to smaller and smaller distances, higher and higher
energies, will M-theory be the ultimate theory of our existence? Are string theory, M-theory
and branes included as part of the same great painting that features Newton’s Laws of gravity,
Maxwell’s laws of electromagnetism, the special and general theories of relativity, and the
Standard Model of particle physics. Is it true? Theoretical physics is hard at the best of times,
even when operating together with experimental evidence. But ideas of string theory and
branes, and other theories of quantum gravity, tread an especially lonely path - a path beyond
the direct reach of experiment. For there is absolutely zero direct experimental evidence for M
or string theory. Direct experimental evidence would require us, as a species, either to devise
or build large experiments and large colliders, which can determine the truth about this
universe, and for theories of quantum gravity, this is a hard task. To put this challenge in
perspective, the Large Hadron Collider reaches energies that are smaller than those required
to test the scales of quantum gravity....by a factor of one hundred thousand billion. To build
an equivalent collider that could reach energies at the quantum gravity scale, using the same
technology, a similar set of magnets running the entire way round the earth’s equator would
be hopelessly inadequate: one would instead need a similar circular collider around the sun
somewhere between Mercury and Venus — which is not going to happen any time soon. But
there is a second notion of correctness, still hard to achieve but not quite as hard as a solar
system spanning collider. This is the notion of mathematical correctness, of internal
consistency. How do we test that our equations actually make sense? To a non-scientist trying
to follow debates about the frontiers of theoretical physics, these discussions can sometimes
sound like a Pokemon battle with scientists throwing ideas at each other: “perturbative
finiteness’, "dualities’ or ‘background independence’. Who is right? Either? Both? Or no-one?
It is very hard to tell. In principle, one may think this question is easily answered by reading
someone’s papers: just go and look if what they say makes sense. But in practice, this is not

(06)- protoze nas vesmir sidli na bran€ uvnitt 10-rozmérného ¢asoprostoru, a zatimco silné,
slab¢ a elektromagnetické siloary zistavaji uvnitf brany, gravitacni siloCary se rozprostiraji v
dalSich dimenzich, ¢imz se sniZuje jejich sila — pouze nase kosmologie zlomek pravdy nebes a
zemg¢. A to neni jedina cesta fyziki a filozofi, ktefi pii prizkumu 40 let braneworldu klesli. V
kosmologickych scénéfich pro rany vesmir se také objevuji branky a moznost srazky dvou
bran. JE MI ZAHADOU, ZE SI \ZICI NECHTEJ{ PRECIST MOU hdv A PREMYSLET
NAD NI... V myglence inflace bran by obrovské napéti a energie spojené s branami byly
zodpovédné za fizeni obdobi enormné rychlé zrychlené expanze v raném vesmiru. V tomto

by pohyb brany pies extradimenzionalni objem byl zodpovédny za generovani
Casného zrychleni vesmiru, jak se domnivame. V jiném , nazyvaném ekpyroticky
scénar, by v davné minulosti dalsi brana putovala smérem k nasi brang, srazila by se skrz ni a
minula ji. Dédictvim této kolize by byla série malych deformaci na povrchu nasi brany, které
by nasledné gravitaci pterostly do kosmickych nadstaveb — galaxii a kup galaxii — které dnes
pozorujeme. A tak jsou mozné dusledky zZivota na bran€ zajimavé — ale proc€ si predstavovat
exotické a spekulativni kosmologie vyssich dimenzi, pokud nemame dlivod si myslet, Ze by
mohly byt spravne; Ze tyto piedstavy o branach a M-teorii maji viibec smysl? 30 let tapani a
pfitom by sta¢ila jen jedna myslenka: Ze struny nejsou ,,z NICEHO* ale jsou z realnych



casoprostorovych dimenzi. A v tomto nnovém pohledu pak postavi ,,strunovou teorii
dvouveli¢inovou®. http://www.hypothesis-of-universe.com/index.php?nav=ea To je tak
nepiekonatelny problém??? eoretiéti fyzici v ur¢itém okamziku celi jedné zkousce.
Ptichazi tlusta obalka s thledné vytisténou knihou. Doprovodny dopis vysvétluje: ,0d
diachodu jsem vyvijel novou teorii ptirody a myslim, Ze jsem nasel néjaké chyby, kterych se
Einstein dopustil. Mozna byste byl tak laskav a podival se...*“ Tento rukopis nebude, feCeno
Pauliho frazi, ani $patny. Misto toho budou pojmy nedefinované, véty na sebe nebudou
navazovat, protoze Spatné definovana rovnice nasleduje po Spatné definované rovnici. Pro
odbornika na teoretickou fyziku je rukopis zjevné nesmysl, i kdyZ pro n€koho zvenci jedna
komplikovana rovnice vypada velmi podobn¢ jako jina komplikovana rovnice. A tak tato
otazka pretrvava za kazdym novym vyvojem - plati néco podobného o M-teorii? Neni to ani
Spatné? Ve hie jsou dva pojmy spravnosti. Prvni je zda je teorie M skute¢nou teorii
nasSeho svéta. S otazkou se nehnulo 40 let... Pokud se podivame na vesmir na nejhlubSich
moznych méfitcich, (je tam viici vakuum, je tam péna dimenzi..., a otdzka je: pro¢ se na
planckovskych skalach dimenze kiivi, az se 1 zabaluji a...a k ¢emu to vesmir d¢€la to
,,zabaleni” do kokonu??? pokud se podivame na mensi a mensi vzdalenosti, vyssi a vyssi
energie, bude M-teorie kone¢nou teorii nasi existence? Jsou teorie strun, M-teorie a brane
soucasti stejného velkého obrazu, ktery obsahuje Newtonovy zdkony gravitace, Maxwellovy
zakony elektromagnetismu, specialni a obecné teorie relativity a Standardni model ¢asticové
fyziky. Je to pravda? 40 let si kladou tuto otazku statisice fyziki...a HDV ne¢tou. HDV
neni dokoncend, ma nedostatky, vim, ale ja nejsem vsevéd. Teoretickd fyzika je tvrda i v téch
nejlepsich casech, i kdyz funguje spolecné s experimentalnimi ditkazy. Ale teorie
strun a bran a dal$ich teorii kvantové gravitace kraci obzvlasté osamélou cestou - cestou
mimo piimy dosah experimentu. Pro M nebo teorii strun totiz neexistuje absolutné zadny
piimy experimentalni dikaz. Pfimé experimentalni diikazy by od nas jako druhu vyzadovaly,
abychom bud’ vymysleli nebo postavili velké experimenty a velké srazece, které¢ mohou urcit
pravdu o tomto vesmiru, a pro fteorie kvantové gravitace je to t&7ky ukol. Abychom tuto
vyzvu uvedli do perspektivy, Velky hadronovy urychlova¢ dosahuje energii, které jsou mensi
nez ty potiebné k testovani métitek kvantové gravitace... faktorem sto tisic miliard. K
vybudovani ekvivalentniho srazece, ktery by mohl dosahnout energii na kvantové gravitacni
stupnici, za pouziti stejné technologie, by byla podobna sada magnett obihajicich celou cestu
kolem zemského rovniku beznadéjné nedostacujici: misto toho bychom potiebovali podobny
kruhovy sraze¢ nékde kolem Slunce. Mezi Merkurem a Venusi — coz se v dohledné dobé
nestane. Existuje vSak jest¢ druhy pojem spravnosti, kterého je stale tézké dosahnout, ale neni
tak t&7ké jako urychlovaé sluneéni soustavy. [0 jé pojem matematické spravnosti, vnitini
konzistence. Ano. - Jak otestujeme, ze nase rovnice skutecné davaji smysl? Mam jednu
myslenku pro experimenty: ¢as je velicina, ktera ma také tii dimenze a ja si naivn¢ myslim, ze
fuze v tokamacich se nedafi pravé kvili tomu, ze ¢as neni dobie zabudovan do rovnic a do
experimenzu. Fuze nebude nikdy bézet, dokud ,,tam* nedodate >Cas<. Totiz i Heisenbergiv
princip neurcitosti by chtélo prozkoumat, protoze znénit ho na ,,urcitost™ je docela jednoduché
Vv zapracovani do rovnic >¢as<. http://www.hypothesis-of-universe.com/docs/aa/aa_296.pdf ;
http://www.hypothesis-of-universe.com/docs/g/g_054.pdf ; http://www.hypothesis-of-
universe.com/docs/g/g_078.pdf ; http://www.hypothesis-of-universe.com/docs/f/f_043.jpg ;
http://www.hypothesis-of-universe.com/docs/f/f_039.pdf ; http://www.hypothesis-of-
universe.com/docs/h/h_054.pdf Pro nevédce, to jsem ja... ktery se snazi sledovat debaty o
hranicich teoretické fyziky, mohou tyto diskuse né¢kdy znit jako bitva pokémont s védci, kteti
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na sebe hazeji napady: ,,poruchova kone¢nost®, ,,duality” nebo ,,nezavislost na pozadi*. Kdo
ma pravdu? Bud’? Oba? Nebo nikdo? To je velmi tézké fict. V zasade¢ si nékdo mize myslet,
ze na tuto otazku lze snadno odpovédét ctenim nécich novin: prosté jdéte a podivejte se, jestli

to, co fikaji, dava smysl|. Ale v praxi tomu tak neni ?!!

(07)- so straightforward. Understanding someone else's new ideas takes time. How can we
tell apart a wrong idea from one we simply have not grasped yet? Or alternatively, how can
we tell for sure that an idea or theory is internally consistent? And so above all - in the
absence of any experimental data, or even the possibility of it - how can we ever prove
whether branes, hidden dimensions and M-theory, are right or wrong? Does M Theory
ultimately represent a fresh example of Pauli's brutal putdown - an untestable, "not even
wrong, not even right" rabbit hole of elegant equations...or is there another way? Proving The
Unprovable A short distance from the never sleeping city of New York lies the quiet college
town of Princeton. And at the edge of this famous campus lies the Institute for Advanced
Study, secluded among the woods. The professors of the Institute for Advanced Study do not
need to teach undergraduates or turn up to practical classes to show clumsy students how to
use an oscilloscope. Instead, they are paid to think deep thoughts. Robert Oppenheimer led the
Institute at one time. Freeman Dyson was another faculty member. But one of the very first
hires was the most famous: Albert Einstein. Although his spell there, in the later part of his
career, was not his most productive era as he struggled in vain to find a unified theory of all
physics. Today, one of the most pre-eminent thinkers there is the Argentinian physicist Juan
Maldacena. Quiet and softly spoken, there are many other physicists who are brasher or
louder. Few are deeper. And so it was in 1997 that Maldacena, buried in profound thought on
the physics of branes, introduced a striking new idea. Whereas M Theory seems to have been
named with an eye for the attention it may bring, this idea had a far more humble moniker.
The AdS/CFT correspondence. This correspondence is probably the most important
theoretical idea to have emerged from string theory in the last thirty years: for it leads to a
profound re-evaluation of what gravity means, and also what a dimension of space means.
Maldacena’s remarkable insight had originated from thinking about what physics would look
like to a hypothetical observer moving extremely close to a brane. There were, he argued, two
possible ways of thinking about this. In the first, he imagined life on the brane: looking at all
this physics in terms of fluctuations of the surface of the brane — physics, if you like,
perceived by the water boatmen on the surface of the pond -- and how these fluctuations
interacted with themselves and each other. In the second, he imagined the brane as a
gravitational object within a larger spacetime, with the description now all governed by the
higher-dimensional theory of gravity — physics viewed by a higher dimensional external
observer peering down at the surface of the pond. Maldacena’s key insight was that, while the
actual physics had to be ultimately the same, these two different observers would use very
different equations to describe these same physics. The observers living on the brane would
describe these physics using a non-gravitational theory, a theory analogous to those used to
describe the Standard Model. The second observer (the person peering close to the surface of
the pond) is the external one in the bulk. This observer sees the brane as a gravitational object
within spacetime, and describes all of the physics near it using a gravitational theory: a theory
which uses all of the spatial dimensions of the brane itself — but with one extra spatial
dimension, corresponding to the “vertical” direction perpendicular to the surface of the brane
(or the up-down direction sticking out of the pond). Maldacena realised that as these two



theories describe the same physics, they must always give identical answers. Even though the
descriptions of the two different observers appeared very different, there was only one
physical system, and so the results they gave must be the same. Whatever the process, for any
physical quantity one could compute in this system, there would be two different ways to
obtain the answer: the first using the theory of the first observer, which was a non-
gravitational theory similar to those used to describe the strong force within the Standard
Model, while the second was a purely gravitational theory involving an extra dimension of
space. How could this be? Perhaps, Maldacena dared to dream, it was because these two
apparently different descriptions were actually the same theory. In the terminology of physics,
the two accounts were dual to one another. Any calculation you could do in one, you could
also do in the other. Famously, the Rosetta stone allowed Egyptian hieroglyphics to be
deciphered, through the knowledge that the information on the stone was the same in all three

(07)- tak ptimocaré. Pochopeni novych myslenek nékoho jiného vyzaduje ¢as. K pochopeni
HDV védctim nestascilo ani 40 let Jak mizeme odliSit Spatnou myslenku od té, kterou jsme
prosté jesté nepochopili? () Nebo piipadné, jak mizeme s jistotou fici, ze myslenka nebo
teorie je vnitin€ konzistentni? Postavit dvouznakovou tabulku vSech elementarnich castic,
které fyzika zna, to uz je docela kumst, nemyslite??? Rikam ,,dvouznakovou* kde neni nutné
nafizeno Ze ty znaky budou presentovat fyzikalni realitu, mtze to byt ,,dvouznakové zadani*
pro libovolného badatele jako diplomka z logiky : ,, Postavte 56 bali¢kii-vzoreckii ze dvou
znakii, aby kaZdy bali¢ek byl sloZen z jiné kombinave téch znakii“ http://www.hypothesis-of-
universe.com/docs/ea/ea_006.pdf je to konzistentni tabulka??? A tak ptedevsim — pii absenci
jakychkoli experimentalnich dat, nebo dokonce jejich moznosti — jak mizeme vitbec dokazat,
zda jsou brany, skryté dimenze a M-teorie spravné nebo Spatné? http://www.hypothesis-of-
universe.com/docs/aa/aa_061.pdf Pfedstavuje M Theory v kone¢ném dusledku Cerstvy piiklad
Pauliho brutalniho odlozeni — netestovatelnou, ,,dokonce ani Spatnou, dokonce ani spravnou
krali¢i noru elegantnich rovnic... nebo existuje jiny zptsob? Proving The Unprovable.
Kousek od nikdy nespiciho mésta New York lezi klidné univerzitni mésto Princeton. A na
okraji tohoto slavného kampusu leZi Institut pro pokrocilé studium, na samot¢ mezi lesy.
Profesofi Institutu pro pokro¢ilé studium nepotiebuji vyucovat vysokoskolaky ani chodit do
praktickych hodin, aby ukazali nemotornym studentiim, jak pouzivat osciloskop. Misto toho
jsou placeni za hluboké myslenky. Robert Oppenheimer vedl institut svého ¢asu. Freeman
Dyson byl dal§im ¢lenem fakulty. Ale jednim z prvnich pfijatych byl ten nejslavnéjsi: Albert
Einstein. A¢koli jeho kouzlo tam, v pozd¢jsi ¢asti jeho kariéry, nebylo jeho nejproduktivné;si
érou, protoZze se marné snazil najit jednotnou teorii celé fyziky. HDV fesi vSechno. Pouze je
zapotiebi v ni najit chyby a dokoncit ji. Dnes je jednim z nejvyznamné&jSich myslitelt
argentinsky fyzik Juan Maldacena. Ti$e a tiSe feceno, existuje mnoho jinych fyziku, kteti
jsou drzejsi nebo hlasitéjsi. Malokdo je hlubsi. A tak to bylo v roce 1997, kdy Maldacena,
pohibeny v hlubokych tvahéch o fyzice bran, predstavil pozoruhodnou novou myslenku. J&
taky >ptedstavil<... ale nikdo to necte. Kdyby cetl, tak by podal proti argumenty a proti
nazory. Za 40 let nikdo I kdyz se zda, Ze M Theory byla pojmenovana s ohledem na
pozornost, kterou miize pfinést, tento napad mél mnohem skromnéjsi prezdivku.

vvvvvv

mysSlenkou, ktera vzesla z teorie strun za poslednich tficet let: vede totiZ k hlubokému
prehodnoceni toho, co znamena gravitace a také co znamena rozmér prostoru.
Maldacenin pozoruhodny vhled pochazel z ptemysleni o tom, jak by fyzika vypadala pro
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hypotetického pozorovatele pohybujiciho se extrémné blizko k brané. Tvrdil, Ze existuji dva
mozné zpusoby, jak o tom piemyslet. V prvnim si pFedstavoval PRVNI PREDSTAVA Zivot
na brance: divat se na celou tuto fyziku z hlediska kolisani hladiny brany — fyziky, chcete-li,
vnimané vodnimi lodniky na hladiné rybnika — a jak tyto vykyvy interagovali sami se sebou a
navzajem. Ve druhé si predstavil DRUHA PREDSTAVA branu jako gravitaéni objekt ve
vétsim Casoprostoru, pric¢emz popis se nyni fidi vicedimenzionalni teorii gravitace — fyzikou
pozorovanou externim pozorovatelem z vyssich dimenzi, ktery hledi dolti na hladinu rybnika.
Klicovym 29?7 (( vymyslya nejsou poznatky...anebo jo??, odkdy )) Maldaceny
bylo, ze zatimco skutecnd fyzika musela byt nakonec stejna, tito dva rtizni pozorovatelé by
lpopisu Stejné fyziky pouzivali velmi pdli$né rovnice,. Taky mam k tomu svij prispévek,
svij ,,napad” 2> ;
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http://www.hypothesis-of-universe.com/docs/c/c_051.jpg ;

Pozorovatelé Zijici na bran¢ by tuto fyziku popsali pomoci negravitacni teorie, teorie
analogické tém, které se pouzivaji k popisu Standardniho modelu. Druhy pozorovatel (osoba,
které se diva blizko hladiny jezirka) je ten vnéjsi ve velkém. Tento pozorovatel vidi branu
jako gravitacni objekt v Casoprostoru a popisuje veskerou fyziku v jeji blizkosti pomoci
gravitaéni teorie: teorie, ktera vyuziva vSechny prostorové rozméry brany samotné — ale s
jednou prostorovou dimenzi navic, odpovidajici * svisly smér kolmy k povrchu brany (nebo
smé&r nahoru-doll vy¢nivajici z rybnika). Maldacena si uvédomil, Ze jelikoz tyto dvé teorie
popisuji stejnou fyziku, OTR je helinearni, QM je otazka je jak matematicky tyto
rovnice spojit, ja to neumim. .. musi vzdy déavat identické odpovédi. I kdyz se popisy dvou
riznych pozorovatelll zdaly velmi odlisné, existoval pouze jeden fyzikalni systém, a tak
vysledky, které poskytli, musi byt stejné. At uz je proces jakykoli, pro jakoukoli fyzikalni
veli¢inu, kterou Ize v tomto systému vypocitat, existuji dva rizné zplisoby, jak ziskat
odpovéd’: prvni pomoci teorie prvniho pozorovatele, coz byla negravitacni teorie podobna
tém, které se pouzivaji k popisu silna sila v ramci Standardniho modelu, zatimco druhy byl
Cisté gravitacni teorii zahrnujici dal§i dimenzi vesmiru. Jak by to mohlo byt? Mozna,
Maldacena se odvézila snit, bylo to proto, Ze tyto dva zdanlivé odlisné popisy byly ve
skutecnosti stejnou teorii. V terminologii fyziky byly tyto dva ucty navzajem dudlni. Jakykoli
vypocet, ktery mizete provést v jednom, miZete provést i v druhém. Rosetta kdmen umoznil
rozlusténi egyptskych hieroglyfli diky znalosti, Ze informace na kameni byly stejné ve vSech
tiech

(08)- of the languages used. A duality is like a scientific version of the Rosetta stone: where
exactly the same information is present, except presented in different languages. Here is one
quantity computed within this theory, a product of a heroic calculation to levels of accuracy
that go beyond any of those achieved within the Standard Model of particle physics. If you
were asked to write down a random fraction, you would not be writing down these - there is
no way you could write down this expression by chance. This expression arose as a result of
the calculation in physics as perceived by the observer living on the brane, looking at the
brane as a surface under tension which fluctuates (although in this case, the surface is a four-
dimensional hypersurface). According to Maldacena’s duality, this calculation should be
precisely and totally equivalent to a calculation done in a 5-dimensional gravitational theory.


http://www.hypothesis-of-universe.com/docs/aa/aa_078.pdf
http://www.hypothesis-of-universe.com/docs/eng/eng_096.pdf
http://www.hypothesis-of-universe.com/docs/c/c_051.jpg

This calculation has also been done... Exactly the same. All the complicated structure of the
first calculation, worked out in the 4-dimensional theory for those living on the brane, is
reproduced by the second calculation, done in a 5-dimensional gravity which views the brane
as a gravitational object inside a higher-dimensional spacetime. But what did all this mean?
To understand this, we must understand something about one general property of quantum
theories: some theories are more quantum than others. For some descriptions of physics,
classical physics works extremely well. To describe how gravity affects a ball thrown in the
air, we do not need to use quantum mechanics. Although quantum effects are there, they are
so utterly tiny that we can entirely neglect them. Near a black hole singularity, quantum
effects may matter in gravity, but for most purposes they are miniscule. For other theories, the
quantum nature of the system is crucial to everything: for physicists trying to understand the
details of the strong force inside the Standard Model of particle physics, the quantum effects
are always large. And this was the surprise. A pivotal feature of Maldacena’s duality was the
equivalence, the sameness, between a gravitational theory in five dimensions and a non-
gravitational theory in four dimensions. It was a shocking claim that initially appeared to
physicists as complete nonsense. A gravity theory in 5 dimensions being the same as a non-
gravitational theory in 4 dimensions? It made no sense. But this was the key. The fact that on
first appearance the claim was bizarre, and obviously wrong, is what made its truth so
profound. Ever since it was first proposed the evidence for Maldacena’s bold conjecture about
the physics of branes, the AdS/CFT correspondence, has piled up: and this evidence has
shown again and again that branes in string theory are mathematically and theoretically
consistent, even if we still do not know whether they relate to the real world. Whatever our
initial scepticism, whatever our initial surprise, it seems at least that this duality is, on a
mathematical level, true. Radically different theories can, in fact, carry the same information
in different languages. There was no way this could have been reproduced by chance —
clearly, manifestly, there was a deeper structure, a deeper consistent structure, that explained
these mathematical connections. Very different starting points; very different calculations —
but, ultimately, the same answer. And most importantly for our understanding of the world -
this could only happen if the branes of string theory were real consistent objects. Of course
whether M-theory is, ultimately, the consistent theory of our world, we do not know yet. But
we do know enough to say that it is a consistent theory of something; deep ideas lurk behind
the symbols. Space: the final frontier. Not so in the world of physics. But will the drive to
penetrate to ever more fundamental parts of physics: through atoms, through nuclei, through
subatomic particles and the Standard Model, down to the mysterious realm of quantum
gravity: will this lead us to the fabled final frontier? Are string and M-theory, perhaps, this
destination? Or are the explanations endless - do they continue to cascade onwards, further
and deeper, getting smaller and more fundamental forever and ever? Perhaps not — perhaps
the zooming stops with tiny, quantum mechanical strings and branes at the heart of
everything. We do not — as yet — know. What we can say, now, though, is that ideas of branes,
of dualities, of a map of theories linked together into an overall M-theory, are mathematically
consistent.
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and, just perhaps, this foreshadows physical correctness as well.



(08)- pouzitych jazyku. Dualita je jako védecka verze Rosettské desky: kde jsou pfitomny
ptesné stejné informace, s vyjimkou prezentovanych v riznych jazycich. Ano, variantni
zapisova technika jednoho Jsoucna...

Variantni zapisova technika
http://www.hypothesis-of-universe.com/docs/aa/aa_112.pdf  neobvykla otazka
http://www.hypothesis-of-universe.com/docs/aa/aa_078.pdf  variantni zapisova technika
http://www.hypothesis-of-universe.com/docs/eng/eng_096.pdf variantni z&pisova technika
http://www.hypothesis-of-universe.com/docs/c/c_051.jpg Feynmanova zapisova technika

Zde je jedna veli¢ina vypoctend v rdmci této teorie, produkt hrdinského vypoctu s tirovnémi
presnosti, které presahuji kteroukoli z téch, kterych bylo dosazeno v ramci Standardniho
modelu ¢asticové fyziky. Pokud byste byli pozadéni, abyste zapsali nahodny zlomek,
nezapsali byste je - neexistuje zpuisob, jak byste tento vyraz mohli zapsat nahodou. Tento
vyraz vznikl jako vysledek vypoctu ve fyzice, jak jej vnima pozorovatel Zijici na bran¢, ktery
se na branu diva jako na povrch pod napétim, které kolisa (ac¢koli v tomto ptipadée je povrch
Ctyfrozmérny hyperpovrch). Podle Maldacenovy duality by tento vypocet mél byt piesné a
zcela ekvivalentni vypoctu provedenému v Srozmérné gravitacni teorii. Tento vypocet byl
také proveden ... Pfesné totéz. Cela slozita struktura prvniho vypoctu, vypracovana ve 4-
rozmérné teorii pro ty, kdo Ziji na brang, je reprodukovana druhym vypoctem, provadénym v
5-dimenziondlni gravitaci, kterd vidi branu jako gravita¢ni objekt uvnitt vyssiho-
dimenzionalni ¢asoprostor. Ale co to v§echno znamenalo? Abychom to pochopili, musime
pochopit néco o jedné obecné vlastnosti kvantovych teorii: nékteré teorie jsou kvantovejsi nez
Jiné.??? Co jiného se muze ,.kvantovat™ nez Casoprostor, tedy dimenze ¢asoprostoru. Nic
jiného fyzikaln¢ realného neexistuje nez dvouveli¢inovy Casoprostor. A pokud fyzik mluvi o
““kvantovani““, pak toto vidéni nebude (a nemtize byt) v rozporu ,,vidét*” ta kvanta jako
,,balicky= kokony=klubicka* vyrobena pouze a pouze z dimenzi ¢p, protoze nic jiného
(jakozto pravdivy artefakt fyzikalni) vesmir nemd. Vyvvratte mi to. (!) Kvantovani
Casoprostoru je prosté jiny pohled na ,,balicky* vyrobené kroucenim dimenzi
http://www.hypothesis-of-universe.com/docs/c/c_275.qgif ; http://www.hypothesis-of-
universe.com/docs/c/c_282.jpg ; http://www.hypothesis-of-universe.com/docs/c/c_287.jpg ;
http://www.hypothesis-of-universe.com/docs/c/c_288.jpg ; U nékterych popist fyziky
funguje klasicka fyzika mimotradné dobie. Abychom popsali, jak gravitace ovlivituje mic¢
vyhozeny do vzduchu, nepotiebujeme pouzivat kvantovou mechaniku. O.K. Prestoze
kvantové efekty existuji, jsou tak naprosto nepatrné, Ze je mizeme zcela zanedbat. V blizkosti
singularity ¢erné diry mohou kvantové efekty zalezet na gravitaci, ale pro vétSinu uceltl jsou
nepatrné. Pro jiné teorie je kvantova povaha systému rozhodujici pro vSechno: pro fyziky,
kteti se snazi porozumét detailtim silné sily uvnitt Standardniho modelu ¢asticové fyziky, jsou
kvantové efekty vzdy velké. A tohle bylo piekvapeni. Stézejnim rysem Maldacenovy duality
byla ekvivalence, stejnost, mezi gravitacni teorii v péti dimenzich a negravitacni teorii ve
¢tyfech dimenzich. Bylo to Sokujici tvrzeni, které se zpocatku fyziktim jevilo jako naprosty
nesmysl. Je teorie gravitace v 5 dimenzich stejna jako negravitacni teorie ve 4 dimenzich?
Nedavalo to smysl. Ale tohle byl kli¢. Skutecnost, Ze toto tvrzeni bylo na prvni pohled bizarni
a zjevne¢ chybné, je diivodem, pro¢ byla pravda tak hluboké. Od té doby, co byl poprvé
navrzen, se dukazy pro Maldacenovu smélou domnénku o fyzice bran, korespondence
AdS/CFT, nahromadily: a tyto dikazy znovu a znovu ukazovaly, ze brané v teorii strun jsou
matematicky a teoreticky konzistentni, 1 kdyz stale nevim, zda se vztahuji k redlnému svétu.
Bez ohledu na nas poc¢atecni skepticismus, jakékoli naSe pocatecni prekvapeni, zda se
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piinejmensim, ze tato dualita je na matematické urovni pravdiva. Radikéalné odlisné teorie
mohou ve skute¢nosti nést stejné informace v riznych jazycich. Neexistoval zptsob, jak by to
mohlo byt reprodukovano ndhodou — jasné, zjevné, existovala hlubsi struktura, hlubsi
konzistentni struktura, kterd vysvétlovala tato matematické spojeni. Velmi odlisné vychozi
chapani svéta — to by se mohlo stat pouze tehdy, kdyby brany teorie strun byly skute¢nymi
konzistentnimi objekty. Samoziejmé, zda je M-teorie nakonec konzistentni teorii naseho
svéta, zatim nevime. 40 let to nevite. (!) Ale vime dost na to, abychom fekli, Ze je to
konzistentni teorie né¢eho ??; za symboly se skryvaji hluboké myslenky. Vesmir: kone¢na
hranice. Ne tak ve svété fyziky. Ale povede snaha proniknout do stale zdsadnéjsich Casti
fyziky: pfes atomy, pfes jadra, pfes subatomarni ¢astice a Standardni model az do tajemné fise
kvantové gravitace: povede nas to k legendarni kone¢né hranici? Jsou snad timto cilem strun
a M-teorie? Nebo jsou vysvétleni nekone¢na — pokracuji v kaskadach kupiedu, dale a
hloubé&ji, zmensuji se a jsou zasadn&j$i navzdy a navzdy? MoZzn4 ne — mozné se zoomovani
zastavi u malych, kvantové mechanickych strun a branek v srdci v§eho. Nevime — zatim —.
Nyni v§ak mliZzeme fici, ze pfedstavy o branach, o dualitach, o mapé¢ teorii spojenych do
celkové M-teorie jsou matematicky konzistentni.
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a mozna to pfedznamenava i fyzickou spravnost. Ja uz se dalsich 40ti let vyvoje strunové
teorie nedoziju...Skoda.

JN, 28.07.2024



