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(01)- 1:12:41 .... an emerging Concept in this case from a or well hardly ordinary very
difficult Quantum field Theory and uh suggests that you know with have two dual
descriptions which as Edward said one is good sometimes one is good in other regimes they
surely emerge from some unified description which we don't know but if they do it is
extremely unlikely that SpaceTime the way we understand it will be inherent in that more
fundamental representation | think much of what we're making advances and trying to explore
is what is spacetime made out of what is the how do we understand the emergence of space
and especially of time so that's a actually a final question I like to get to in just a few minutes
that was a a beautiful summary of of ads CFT Duality | we have some visuals just to
underscore exactly what you just said and just to sort of give the audience a sense this is the
Box in some sense that you're talking about all we going to do a three-dimension latitude
longitude and Radial Direction and if you were to take away the top of the box so you can sort
of see inside this spherical box as you're saying the outside in this lower dimensional version
has two Dimensions the inside which often in the field is called the bulk this blue area has
three dimensions so there you have a difference of dimensionality between the outside and the
entirety and then if we keep on going the idea of the dualities that I've have strings vibrating
in the inside that's equivalent to point particles that you can see living on the outside so a
particular kind of quantum field theory on the outside where there's no gravity being
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completely equivalent to a quantum gravity Theory because it has strings that are vibrating
within the inside so if we can summarize what we're finding in with this exactly what you just
said David you have a a rigid geometry on the outside you got a flexible geometry on the
inside and yet these two theories are meant to be as dual as you know three and you know 111
in Roman numerals right and so if we can go just to the the summary slide of all what we find
here we have on the far left we have this idea that a theory that lives in a lower Dimension the
yellow is equivalent to a theory that lives in higher Dimensions this Blue Area showing that
dimensionality is somehow some emerging property not fundamental if we go on to the next
one a theory of Point particles field theory on the outside equivalent to strings in the inside
that's your point that field Theory and string theory are part of the same overarching rubric
and finally just to reiterate that last point a theory that has quantum gravity on the inside being
equivalent to Theory with no gravity rigidity on the outside and of course we should mention
Juan malesa was the one of the key people where this idea culminated and of course
everybody on this stage has made important Has thinking changed by what has been found
through String Theory? contributions to this Duality and the implications that it has so I just
want to spend the rest of our time Andy what do you make of of this particular Duality how
does it change your thinking say on on the nature of SpaceTime the very Arena of reality first
of all it's incredible the amount of | mean you've made some pictures here which don't capture
the incredible amount of structure that is involved the self-consistency of having a theory on
the boundary yeah that uh was uh equivalent to the theory in in the um interior and I guess I'll
I'll say some words which you haven't uh said so far the so-called holographic principle yes
please yes so the holographic principle is um precisely that um theories of quantum gravity
which we we really still don't understand in in general and we don't know how far we are
from from fully understanding all of the quantum theories of gravity including the ones that
might describe the real world including many things about String Theory there's still a lot we
we we don't understand but uh | think of the idea as originating in the work of of of
beckenstein in Hawking and in that picture you drew you drew a similar picture where you
had bits on the outside you had bits on the outside and um and that had nothing to do with
string theory yes and so uh and and indeed the thing that vafa and I did was the first examp
was one of the first examples of a there were other ones the for an early example of some sort
of holographic uh duality of this type and it works so well and reconciles so many puzzles one
hopes that or it's interesting to um investigate the possibility that it is completely General so
the context in which we understand it very well are the ones that come out of symmetry in
which you out of string the in which you have a a universe with with negative curvature and |
think there is the hope there and this is an important program in in in our our field now to that

(01)- .... vznikajici koncept v tomto piipadé z nebo docela obycejné velmi obtizné teorie
kvantového pole a uh naznacuje, Ze vite, ze mate dva dualni popisy, které, jak fekl Edward,
jeden je dobry, nékdy je dobry v jinych rezimech, urcité se vynoii z n¢jakého jednotného
popisu, ktery nevime, ale pokud to udélaji, je extrémné nepravdépodobné, ze by Casoprostor,
jak jej chapeme, byl vlastni této zasadnéjsi reprezentaci. ?? Myslim si, Ze hodné z toho, co
délame a co se snazime prozkoumat, je to, co je ¢asoprostor vytvoreny z ¢eho je to, jak
rozumime vzniku prostoru a zejména ¢asu, takze to je vlastné posledni otazka, ke které se
rad dostanu béhem nékolika minut, coZ bylo krasné shrnuti reklam CFT Dualita. Mam néjaké
vizualni prvky, abychom ptesn¢ podtrhli to, co jste prave fekl, a jen proto, abyste dali publiku
pocit, toto je Box v ur€itém smyslu, Ze mluvite o vSem, co udélame trojrozmérnou



zemepisnou Sitku, délku a radialni smér, a pokud byste méli odebrat vrchol krabice, takze
muzete tak trochu vidét uvnitt této kulové krabice, jak fikate, vnéjsek v této nizsi
dimenzionalni verzi ma dva rozméry, vnitek, ktery se ¢asto v poli nazyva objem, tato modra
oblast ma tfi rozméry, takze tam mate rozdil v dimenzionalit¢ mezi vnéjsSkem a uplnosti a pak,
kdyz budeme pokracovat, ptedstava dualit, Ze mam struny vibrujici uvnitf, coz je ekvivalentni
bodovym ¢asticim, které mtizete vidét zit navenek, takze zvlastni druh kvanta Teorie pole
navenek, kde neni zaddna gravitace, je zcela ekvivalentni teorii kvantové gravitace, protoze ma
struny, které uvnitt vibruji, takze pokud mizeme shrnout, co v tomto nachdzime, ptesné to, co
jsi pravé fekl, Davide, mas pevnou geometrii na vnéjsi stran¢, mate flexibilni geometrii uvnit
a presto tyto dve teorie maji byt dudlni, protoze znate tfi a znate 111 fimskymi ¢islicemi
spravné, takze pokud miizeme jit jen na souhrnny snimek vSeho, co najdeme zde, zcela vlevo
mame mysSlenku, Ze teorie, ktera zije v niz§i Dimenzi, zIuta je ekvivalentni teorii, ktera Zije ve
vysSich Dimenzich, tato Modra Oblast ukazuje, ze dimenzionalita je néjakym zptisobem
n&jaka vznikajici vlastnost] ktera neni zasadni, pokud ptijdeme na dal3i teorii teorie pole
bodovych &astic navenek ekvivalentni strundm uvniti, to je vas bod, [7e teorie pole a teorie]
lstrun jsou souésti stejné zastresujici rubriky ¢ili v teorii pole je element ,,bod* vyuZivajicci
casoprostor 3+1 pro dynamické zmény. A v teorii strun je struna ,,z Ni¢eho* které pak ,,z1ji*
ve vysSich dimenzich (?) jakych ? ...7 A tam vibruje... a ty vibrace ,,sesko¢i* do 3+1 pole a
dé€laji na ,,nevibrujici body* dlouhy nos, protoze ony ,,maji* extradimenze a pole ne... ehm,
ano? a nakonec jen pro zopakovani posledniho bodu teorie, ktera ma kvantum gravitace na
vnitini strané je ekvivalentni. Teorii bez gravitacni rigidity na vnéj$i strané a samoziejmé
bychom m¢éli zminit Juan Malesa byl jednim z kli¢ovych lidi, kde tato myslenka (myslenka
ze teorie pole zije vné krabice, totozno kvantova gravitace, ma dva rozméry, a strunova teorie
ktera Zije v krabici, kde vibruji extradimenze a struny tu vibruji coz je ekvivalentni bodovym
Casticim...; prase by se v tom vyznalo) vyvrcholila, a samoziejmée kazdy na této scéné je
dillezity. Zménilo se mysleni tim, co se zménilo bylo nalezeno pomoci teorie strun? Piispévky
k této Dualité a dusledky, které to ma, takze chci jen stravit zbytek naseho ¢asu. Andy, co
tikas na tuto konkrétni Dualitu, jak to zméni tvé myglent, fekni o povaze Casoprostoru
samotné areény reality. Jako prvni ze v§eho je neuvéfitelné, kolik véci, myslim, Ze jste zde
udélali n€jaké obrazky, které nezachycuji neuvétitelné mnoZzstvi struktury, kterd zahrnuje
sebekonzistenci mit teorii na hranici ano, ktera byla ekvivalentni teorii v v um interiéru a
myslim, Ze feknu par slov, ktera jste dosud netekli takzvany holograficky princip ano, prosim
ano, takze holograficky princip je hm pfesné ty teorie kvantové gravitace, které my opravdu
stale obecné nerozumime a nevime, jak daleko jsme od uplného pochopeni vSech kvantovych
teorii gravitace vCetn¢ téch, které by mohly popisovat skute¢ny svét, véetné mnoha véci o
teorii strun, stale je toho hodné co nerozumime, ale myslim si, ze ta myslenka pochazi z dila
Beckensteina v Hawkingovi a na tom obrézku, ktery jsi nakreslil, jsi nakreslil podobny
obrazek, kde jsi m¢l kousky zvenku, mél jsi kousky zvenku a um a to nemélo nic spole¢ného s
teorii strun, ano a tak, a skute¢né to, co jsme s Vafa ud¢lali, byla prvni zkouska, byla jednim z
prvnich ptikladii a existovaly 1 dalsi, pro rany ptiklad néjakého druhu holografického uh
dualita tohoto typu a funguje tak dobie a uvadi do souladu tolik hadanek, Ze ¢lovék doufa, ze
nebo je zajimavé prozkoumat moznost, Ze je zcela obecny, takZe kontext, ve kterém tomu
velmi dobfe rozumime, jsou ty, které vychazeji ze symetrie jste mimo strunu, ve které mate
vesmir s negativnim zaktivenim, a myslim, Ze tam je nad¢je a toto je dlleZity program v
nasem oboru nyni k tomu to je tak nesrozumitelny popis, uh, bohamu,.. a) bud’ vinou samotné
anglictiny, nebo b) vinou pot'apanému vykladu-popissu autora, nebo ¢) zparchant¢lé teorie




(02)- there should be some way to generalize this beautiful relationship to universes like the
ones we inhabit which are nearly flat or even in a better um approximation are expanding to
the infinite future so that is a very exciting problem to think about we clearly don't understand
everything about it yet uh but we understand an amazing amount in some specific cases yeah
so so Edward I'm interested in your thoughts on on how your views of SpaceTime have
evolved as discoveries in in in physics and strength Theory over the past few decades and in
particular one of the really interesting results of of this kind of physics has been to relate you
know quantum entanglement the connections between different parts of the outside the the
boundary the yellow region that that in some sense is encoding the way SpaceTime in the
interior is sort of knitted together where does this leave you thinking that what the nature of
SpaceTime is well to be more conservative | would just say that we've suspected that the
difficulties with understand understanding quantum gravity have suggested for a long time
that the SpaceTime Continuum as Onin envisaged it might not really exist at very short
distances and ads CFT has given us an inspiring example that we actually understand where
SpaceTime and emerges from something else unfortunately we haven't been able to generalize
the lesson in whatever way it should be generalized to apply to the real world as and was
telling us a moment ago so different discoveries over the time but maybe ads CFT was the
most tramatic have given us a much more concrete understanding that in some sense
SpaceTime should the emergence but we do not have a systematic picture and can you give us
a feel David or Edward or Andy when when we say SpaceTime is emergent what what would
that mean like starting with a theory that doesn't have space and time to begin with and then
space and time somehow arise from the Dynamics of the theory | mean DAV we don't know
but obviously but uh we have this example yeah there the in some versions you can say that
all of space emerges we have formulations of string theory and then Dimensions with which
um are based on a pure quantum mechanical Theory with no space so they're no they're just
degrees of oscillators that's quite remarkable so given that example it is very reasonable to
expect the hope that expect or hope or a combination that this is general that all theories
which are based on some kind of space have formulations which or at least dynamical space
yeah time however is somewhat different time is always the most mysterious of all of our
Concepts and none of these examples truly have emergent time and it is extremely difficult
for a physics or physic to imagine formulation of physics which doesn't have time in it from
the beginning because the whole point of physics is to make predictions given what we know
now to predict but if there's no and among the many open questions that Edward said we need
to do generalize this emerging space to other situations we definitely need to understand what
time which Einstein brought together with space in both special and general relativity in what
sense could that conceivably be an emerging concept has time in it the place where this hits
up on one of the other fundamental problems that faces physics for the first time time again uh
is the beginning of the universe yeah we are forced by our understanding of cosmology
extrapolating back to consider the earliest possible moments in the universe but what does
that mean and what does it mean to have a theory of the initial conditions of the universe how
did it begin is it unique these are questions physics has never been forced which try ignored it
never been forced to address but now we are we have no example of anal examples of
successful theories of the origin in in science not religion but so I think these are all connected
and are at the core of the most difficult conceptual problems that we have been forced to
consider and 40 years ago we were happy to ignore those all we wanted was a theory that



explained the properties of the standard model we couldn't calculate right so we only have
Final thoughts on the current state of String Theory a a few minutes left and | just wanted to
just come to some final articulation however you define that for where we are in the state of
strength the and look all of us are our professors we all have that awful task of grading
students although Edward maybe you never need to grade students you know you you've
avoided that time once um but however you want to Define it imagine a student called string
comes to your office and you know string has done some pretty cool things put together
gravity and quantum mechanics uh been able to unify matter and the forces in one rubric of
vibrating strings this interesting idea of extra Dimensions comes in and even that can be

(02)- mel by existovat n¢jaky zptisob, jak zobecnit tento krasny vztah k vesmirim, jako jsou
ty, které obyvame, které jsou témét ploché nebo dokonce v lepSim piiblizeni se rozpinaji do
nekonecné budoucnosti, takZe je velmi vzrusujici problém o tom jasné premyslet. To
jisté...ale vzrusujici bude vic, az konecné zacnete ¢ist HDV... jeste tomu vSemu nerozumim,
ale v n€kterych konkrétnich ptipadech rozumime Gzasnému mnozstvi, ano, takze Edwarde,
zajima mé va$ nazor na to, jak se vaSe nazory na ¢asoprostor vyvijely jako objevy ve fyzice
casoprostor nejsou objekty, kdyz uz, tak objektem je >velicina< Délka ( ma tii dimenze) a
Cas (ma tfi dimenze). Pak dotaz na to ,.jak se vyvijel asoprostor” ?, je otazka na télo viem. a
teorii sily v poslednich nékolika desetiletich a zvlasté jednim z opravdu zajimavych vysledkt
tohoto druhu fyziky ? bylo spojit, vite, kvantové zapleteni, spojeni mezi riznymi ¢astmi,
vnéjsi hranice zluté oblasti, ktera v ur¢itém smyslu koduje zplsob SpaceTime, vnitrek struny
je tak n¢jak spleteny dohromady, kde vas to nuti myslet si, Ze co je povaha ¢asoprostoru, je
dobré byt konzervativngjsi. Byt konzervativni neni odpovéd’ na to ,,co je povahou strun® Rekl
bych jen, Ze jsme tusili, Ze potize s pochopenim kvantové gravitace naznacovaly jiz dlouhou
dobu, Ze SpaceTime Continuum, spojitost jak si Onin pfedstavoval, Ze ve skute¢nosti
nemusi existovat na velmi kratké vzdalenosti dle je caso-prostor kvantovan na...na ??? na
co? a reklamy CFT nam poskytl inspirativni ptiklad toho, ze ve skutecnosti chapeme, kde
SpaceTime se vynotuje z néceho jiného, ?? bohuzel jsme nebyli schopni zobecnit lekci
jakymkoli zpisobem. by mélo byt zobecnéno, aby se vztahovalo na skute¢ny svét, jak a pred
chvili nam vypravél o tak riznych objevech v prubéhu ¢asu, ?? ale mozna reklamy CFT byly
nejdramatictéjsi, nam poskytly mnohem konkrétnéjsi pochopeni, ze v ur¢itém smyslu by mél
vzniknout prostorocas, a tu je bod diametralné odlisného chapani ,,vzniku* casoprostoru, ten
nevznikl podle mé HDV. Hodné silné bude do otazky zapleten muj Princip stiidani symetrii

s asymetriemi: Néco, co trva véén¢, bude i ,,Nic* 1 ,,N&éco* a tyto dv¢ arte.fakta ,,se stiidaji®.
Tuto spekulaci jednou nékdo vysvétli. Byl (na zacatku) Biih a ten se sam proménil

Vv Casoprostor, atd. atd. ale my to délame nemaéte systematicky obraz a miZzete nam dat pocit,
David, Edward nebo Andy, kdyz fikame, ze prostorocas, co by to znamenalo zacit
s teorii, kterd nema prostor a ¢as, zacit, a rostor a ¢as néjak }vyvstévajl' y dynamiky|
, ?? z teorii 3+3D casoprostor nevyvéra, ale naopak !! myslim DAV, nevime, ale
samoziejmée, ale mame tento priklad ano, v nékterych verzich muizete fici, ze se vynoiuje cely
vesmir, HDV presentuje vesmir jako @) stav pred velkym tfeskem, stav hladkého nekiivého
euklidovského ¢asoprostoru 3+3D nekoneéného, kde neni tok plynuti ¢asu a neni Zadné
rozpinani délek tj. prostoru. Neni tam hmota, nejsou tam sily a také tam jesté nejsou ani
zakony..., je to pouze stoicky nekone¢ny ¢asoprostor. A pak B) kdykoliv nastane ,,tfesk*, tj.
néhlé skokova zmeéna stavu! Extrémni zména kiivosti dimenzi, kde toto prostiedi vypada




,n&jak™, a lze o ném soudit, Ze je to viici chaoticka plazma. Teprve nyni se v tom plazmatu
rodi hmota, tj. krouti se balicky dimenzi do elementarnich ¢astic, postupné je to posloupnosti
stale vyssi slozitosti s ,,pfidruzenymi* vlastnostmi. Nastava plynuti Casu, a nastava rozpinani
= rozbalovéni prostoru — bude z toho globalni velkorozmérovy stav ¢p v némz ,,plavou*
galaxie. Takze : nikoliv Guthova inflace, ale sbalovani dimenzi do hmoty, a rozbalovani
dimenzi (i1 ¢asovych i délkovych) do globalniho provedeni. Mozna v kazd¢ lokalité
globalniho Casoprostoru panuje jiné tempo plynuti Casu, €ili v galaxii jiné nez

v mezigalaktickém prostoru. A navic v kazdé historické dobé paneuje jiné tempo rozpina
ni Casu, tj. jiné tempo plynuti. V plazmé panoval chaos dimenzi, takze I1ze i hodnotit >Cas<
jako ,,v§esmérny* ¢ili ma Sipku Casu ,,cik-cak* tj. ,,tam i1 zpét®, ale pak po urcitém rozbaleni
vesmiru se uptfednostni jedna Sipka ¢asu ruku v ruce s nelinearni gravitaci. | dnes se ve vekuu
na planckovskych skalach uplatiiuje vznik-emergence dimenzi, které se vynotuji ,,z Ni¢eho a
rodi se napf. virtualni pary...Takze to je rozdil mezi Vesmirem pted Velkym Tteskem a po
velkém tfesku. Po tfesku rovnéz vznika posloupnost zakont, pravidel a principt. Kazdy
balicek je jina konfigurace a to pak se projevvi na ,,vlastnostech® elementu. Proto ma kazda
atom, kazda sloucenina jinou vlastnost ( naboj, spin, hmotnost,,,atd.) mame \formulace teorie|
strun a , se kterymi um jsou zalozeny na Cisté kvantové mechanické teorii bez
prostoru, ?? takze to nejsou, jsou to jen stupné oscilatort, coz je docela pozoruhodné, a
posahané takze vzhledem k tomuto piikladu je velmi rozumné o¢ekéavat nad¢ji, Ze ocekavaji
nebo doufaji nebo kombinaci, Ze toto je obecné, ze vSechny teorie, které jsou zaloZzeny na
n¢jakém druhu prostoru, maji formulace, které nebo alespoit dynamicky prostor ano, cas je
vsak ponékud jiny, to jsou nerozumne konstrukty = placani do vody ¢as je vzdy nejzahadngjsi
ze vSech nasich konceptti ve vasich koncepcich je zahadny, ale v mé HDV nikoliv. Ja
piedpokladam, Ze 1 ¢as ma dimenze a Ze i ty se zliCastni stavby hmoty jako dimenze délkové
http://www.hypothesis-of-universe.com/index.php?nav=e ; a zadny z téchto ptikladl
skute¢né nema vynofujici se Cas mozna se ve vakuu ,,vynoruje ¢as“, tedy dimenze ¢asové, ale
vV bézném uz dynamickém fungujicim casoprostoru od Ttesku, ¢as ,,tika* proto, ze se
rozbaluje kiivost Casové dimenze, (mozna vsech tii Casovych dimenzi, nevim)...a je extrémné
obtizné pro fyziku nebo fyziku predstavit si formulaci fyziky, kterd v ni od za¢atku nema cas,
protoze smyslem fyziky je délat pfedpovédi na zakladé toho, co nyni vime, piredpovidat, ale
pokud neexistuje zadna a mezi mnoha otevienymi otazkami, které Edward fekl, musime tento
vznikajici prostor zobecnit na jiné situace, rozhodné {potf*ebujeme pochopitl, potiebujete si
precist HDV a pak pochopit HDV jaky ¢as, ktery Einstein spojil s prostorem ve specialni i
obecné relativité, |Vjakém smyslu by to mohl b)'/tf nove vznikajici koncept, ma v sobé Cas,
misto, kde to narazi na jednom z dal$ich zakladnich problémd, kterym fyzika poprvé celi, je
pocatek vesmiru, ano, nasim chapanim kosmologie [extrapolovat zp&, abychom
zvazili nejranéjs$i mozné okamziky ve vesmiru, ale co to znamena a co znamena to mit teorii o
pocatecnich podminkéach vesmiru, v mé HDV nepotiebujete pocatecni podminky, tedy
alespon jich nepotiebujete mnoho... P5ed Treskem panuje 3+3D Casoprostor ve kterém = pii
kterém koexistuje jedna podminka (mozna jedind): Princip stfidani symetrii s asymetriemi. Ta
postaci na vznik ,,naSeho Vesmiru“ v Big-Babgu. Pak uz se rozviji dynamika a kombinatorika
kiivosti dimenzi >sama< nasledné kombinace musi ctit predeslé konfigurace kiivosti = to je
také jeden zdsadni Princip. KdyZ uz se ,,bali¢ek=kvark U* nakombinuje s ,,bali¢kem= kvark
D* a je z n&j proton, tak to uz je ,kombinace NAVEKY, pak kombinace DDU jako neutron
naveky, a pak elektron = balicek jako klon naveéky a vSechny nasledné variace a kombinace
musi ctit uz ,,narozené* balicky z minulosti. Samoziejmé, ze se rodi dalsi a dalsi balicky a



http://www.hypothesis-of-universe.com/index.php?nav=e
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rozmanitou pifirodu nepotiebujete Boha...dojdete (skrze omezujici mantinely interakci az

k DNA)..uzasné, ze kdyz Ptiroda v prubéhu dynamiky da k sobé zasadu a kyselinu, ze se
narodi=urodi si/, piikladng AIP* + 3 Cl- + 3 H0 < AI(OH); +3ClI-+ 3 H* +do
posloupnosti zakont piibyl dalsi zakon a tak to v “fisi zakonu a pravidel je*..., nddherné bez
Boha, bez teorii, protoze Pfiroda tu byla pied fyziky a tvofila si bez teorii... jak to zacalo, je
to jedinecné, to jsou otazky, které fyzika nikdy nevynutila, které se snazily ignorovat, nikdy
jsme to nebyli nuceni fesit, ?? ale ted’ jsme, nemame zadny piiklad analnich ptikladl Gispésné
teorie pivodu HDV podava ptvod a je logicky ve védé ne v ndbozenstvi, ale proto si myslim,
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az tak moc nejobtizné&jsi: je to rozumna stavba kombinaci kiivosti dimenzi ( 3+3D fyzikalni tu
jsou pro OTR a pak dalsi dimenze jsou uz ,,matematické* pro tu stavbu hmoty )
http://www.hypothesis-of-universe.com/docs/eb/eb_002.pdf ; které jsme byli nuceni

a pied 40 lety jsme byli radi| kdyz jsme ignorovali ty, které jsme chtéli teorie, ktera
vysvétlovala vlastnosti standardniho modelu, ktery jsme nedokdzali sprdvné spocitat, takze
mame jen zadvere¢né uvahy po 40ti letech tGtrap mate jen Spatné zavéry..., protoze jste zvolili
chybnou logiku a chybnou koncepci ,strun® ( ja se diel na HDV také 40 let a nepomohl mé
nikdo !!! protoZe nikdo nechté€l chapat logiku dvouveli¢inového vesmiru. A tak mij vysledek
je nedokonceny stav protoze tu matematiku moc neumim ) o sou¢asném stavu teorie strun
zbyva nekolik minut a nékolik minut staci na popsani vysledku teorie strun za 40 let : kde nic,
tu nic...; uz pied 20ti lety jsem psal ,,listovni postou i po internetu* fyzikim-odbornikiim sviij
napad, svou HDV, to byly stovky fyziki, nechci se chlubit =hanit se, ze to byly tisice fyzik,
kterym jsem psal, abych nebyl pokladan za blazna...ale ani jeden !!!! na HDV nereagoval
vstiicnou nabidkou... a ja jsem chtél jen dospét k néjaké kone¢né artikulaci, ale jak to
definujete, kde jsme ve stavu sily a podivejte se, vSichni jsme nasi profesofi, v§ichni mame
ten strasny ukol znadmkovat studenty, 1 kdyz Edward mozna nikdy nepotiebujete znamkovat
studenty, vite, Ze jste se té dob¢ jednou vyhnuli, ale jak chcete. Definujte si to predstavte si, ze
k vam do kancelare piijde student jménem struna a vite, ze struna dokazala par skvélych véci,
spojila gravitace a kvantova mechanika ne, nedokazala... uh, dokazala sjednotit hmotu a sily
Vv jedné rubrice vibrujicich strun, ptichazi tato zajimava myslenka extra Dimenzi O.K., ale ty
struny by neméli byt virtudlni, ale realistické fyzikalni tedy aspon dimenze a i to maze byt

zvazovat,

(03)- leveraged to yield other vibrations that can account for the the generation the family
structure the particles as Edward is talking about this thing called string has given insight to
black holes allow us to understand the entropy of black holes but you know on experimental
front String's not done so well as yet you know in terms of uniqueness of a unit well so so
when you take all that together David if you don't mind what how would you assess the state
of string theory B+ [Laughter] B+ nice and concise Edward how however you want to answer
that it doesn't have to be a grade it could be whatever you you describe it well | | think a letter
grade won't do justice to the situation uh | think there are a lot of reasons to think that string
theory is on the right track and I think what has been accomplished in theoretical physics in
the last 40 years is much more than would have been if we hadn't had the good luck to
stumble upon String Theory as a way of getting beyond the framework we know but as for


http://www.hypothesis-of-universe.com/docs/eb/eb_002.pdf
https://www.youtube.com/results?search_query=lee+smolin+string+theory

how far we are in the direction of wherever it is we're trying to get there's no way to know and
as you know life does not unfortunately come with guarantees Andy the last word okay well
first of all I I want to emphasize that strength theory is not what we were doing in 1984 right
string theory has now uh come to be a word that is used for everybody who is working on
anything that is going beyond the standard laws of physics I'm myself trying to push Beyond
the Edge of what we know | have not uh I'm regularly referred to as a string theist though |
myself have not written a paper of my my 80 papers in the last 10 years two of them are string
theory proper are string theory proper yeah so it really is everything everything that we're
we're trying to do but | think and and almost all of that is inspired by taking lessons from what
we have learned from from String Theory proper but | myself um and everybody looks at the
different axes which you might evaluate the subject everybody should everybody should
make up their own mind but I giving it an A+ otherwise | wouldn't be working on it and and
and 1 I think I think I am very excited about what we are going we have there has not been a
moment since | was a graduate student in which okay except for the one year | spent on
Stringfield field Theory and the two things on hard derivative gravity let's forget those but but
but but um there has not barely been a moment when | wasn't involved when people around
me weren't involved in something that seemed like really was pushing forward the the edges
of knowledge in some important way and that is more true now than ever I think thank you so
so for | give I'm giving it A+ yep and say that you know my most exciting times | mean David
we never really had an opportunity to work together but the time | spent at The Institute for
advaned study edra when we were working on topology change in different ways most
exciting times in my life when you and | were working on black holes turning into
Elementary particles and topology change as well the most exciting thing so thank you so
much for the way that you all have enriched my life and please join me in thanking all of
these gentlemen for this

1:28:51

conversation [Music]

(03)- vyuzito k ziskani dal$ich vibraci, které mohou vysvétlit generaci, ve které jsou Castice
rodinné struktury, jak o tom Edward mluvi, tato véc zvana struna umoznila nahlédnout do
cernych dér, fuj coz ndm umoziuje porozumét entropii cernych dér, ale vite na experimentu
pfedni String neni udélany tak dobfe, zatim co z hlediska jedinec¢nosti jednotky dobfe znas,
takze kdyz to vezmes vSechno dohromady, Davide, jestli ti to nevadi, jak bys zhodnotil stav
teorie strun B+ [Smich] B+ p&kné a vystizny Edward, jak chces, jak chces odpoveédét, ze to
nemusi byt zndmka, mize to byt cokoliv, co to dobfe popises. Myslim, ze znamka podle
pismena situaci nevyftesi, myslim, ze existuje spousta diivodli, pro¢ Myslim si, Ze teorie strun
Jje na spravné cesté, bude, az fyzikové rozlusti moznost extra dimenzi jako ,,entity
matematické® http://www.hypothesis-of-universe.com/docs/eb/eb_002.pdf ; a myslim si, ze
toho, ¢eho bylo v teoretické fyzice za poslednich 40 let dosazeno, je mnohem vice, neZ by
bylo, kdybychom neméli to stésti, |1 [ ze jsme narazili na teorii strun jako zpusob, jak ziskat
mimo ramec, ktery zname, ale pokud jde o to, [iak daleko jsme ve sméru, at’ je to kdekoIiL
snazime se dostat, neexistuje zpusob, jak to védét, a jak vite, Zivot bohuZel nepfichazi se
zarukami. Andy posledni slovo v potfadku, v prvni fad¢ Chci zdiraznit, Ze teorie sily neni to,
co jsme délali v roce 1984, spravna teorie strun se nyni stala slovem, které se pouziva pro



https://www.youtube.com/watch?v=Ek77w62Wupc&t=941s
http://www.hypothesis-of-universe.com/docs/eb/eb_002.pdf

kazdého, kdo pracuje na cemkoli, co piesahuje standardni fyzikalni zakony, které sam
zkousim tlacit za hranu toho, co vime, nejsem uh, pravidelné se o mn¢ mluvi jako o
strunovych teistech, i kdyz ja sam jsem za poslednich 10 let nenapsal zddnou praci ze svych
80 praci, Udiv z nichz dv¢ jsou vlastni teorii strun, to jsou strunné spravna teorie ano, takze je
to opravdu vSechno, o co se snazime, ale myslim si a téméf vSe je inspirovano tim, Ze jsme si
vzali lekce z toho, co jsme se naucili z vlastni teorie strun, ale ja sdm um a vSichni vypadaji na
riznych osach, které byste mohli hodnotit téma, kazdy by si mél udélat nazor sam, ale j& tomu
davam A+, jinak bych na tom nepracoval a a myslim, Ze jsem velmi nadSeny z toho, co jdeme
od té doby, co jsem byl postgradudlnim studentem, nebyla chvile, kdy by to bylo v potadku,
kromé jednoho roku, ktery jsem stravil na teorii pole Stringfield a dvéma vécem na gravitaci s
tvrdymi derivacemi, na ty zapomenme, ale ale ale ehm, sotva jsem byl okamzik, kdy jsem
nebyl zapojen, kdyz lidé kolem mé nebyli zapojeni do néceho, co se zdalo, jako by skute¢né
posouvalo hranice znalosti n¢jakym dilezitym zptsobem kupfedu, a to je ted’ pravdivéjsi nez
kdy jindy ??? Co na to oponenti? Myslim, ze d€kuji, takze davam Davam tomu A+ tekl David
ptilezitost spolupracovat, ale ¢as, ktery jsem stravil v Institutu pro pokroc¢ilé studium edra,
kdyz jsme pracovali na zmén¢ topologie riznymi zptsoby nejvzrusujici chvile v mém Zivote,
kdy jsme vy a ja pracovali na tom, jak se éerné diry proménily v elementarni ¢astice
‘zménila topologiel, to je nejvice vzruSujici, no, ehm... vid¢l jsem tu pocitacovou topologii
strun, a...a hloubam si v mysli, zda opravdu jsou elementarni ¢astice ,,ze strun‘ takové. Ja

v HDV nemam ,,obrazy*, topologické ztvarnéni ,,balicka* ¢astic, ale ...ale dokonce mozna
takové budou i moje ¢astice (samoziejmé z dimenzi dvou veli¢in ). Tady — v té topologii —
je styény bod strun a mé HDV, kde by m¢ mohl né¢kdo pomoci namodelovat elementy

z dimenzi. Mozna do 20ti let se nékdo najde... TakZe vam moc dékuji za zptisob, jakym jste
vSichni obohatili muj zivot, a pfipojte se ke mn¢ a podékujte vSem t€émto pantim za tu

1:28:51 konverzaci [hudba]

I j& se ptipojim: Diky.
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