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(01)- Eric Weinstein and and of course you know Peter white and and many others that have
alternative theories alternatives to string theory and you did your thesis | believe in 1986 on
string theory which is you know kind of the salad days and | want to ask you if you had to
appraise AR priz String Theory | asked Mike Turner about inflation and dark energy recently
gave him the same thing give strength Theory a grade A report card and break it down into
the sub categories of strength where is it conceeded where does it need more work and where
is the parent teacher conference going to happen the only reason I'm laughing is because the
25th and this is not a plug folks so it doesn't matter but it's just because you ask the question
the 25th anniversary edition of the elegant universe is coming out in August and on the final
pages of this new chapter I've written | give String Theory a report card so part of me is like
hey I don't really want to spill the beans right here but but I'll give you a rough feel for it so
it's a good way of phrasing it because you need to judge a theory among uh many different
Criterion right and and some
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strength has done extremely well and some it hasn't done as well so let me start with this stuff
where it hasn't done as well when it comes to making contact with experimental data the very
question that we began with strength here is not as far along as | would have hoped right so
back in 1986 | don't want to calculate how many years ago that was it was a long time ago and
if you would have asked me then and I think most string theor at the time 2023 are we going
to know through experiment or observation whether these ideas are correct 95% of the
community said of course we'll know by then and yet here we are and and we don't know so
on that | would give a relatively low grade but I'm going to come back to how I'll give the
final grade on that in just a second because the theoretical developments in strength Theory
have been so astonishingly powerful well beyond anything that | would have anticipated
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back in 1986 and one development in particular that no doubt you know something about
because it's the most famous development in the last 20 years this ads CFT correspondence by
Juan Mala and actually again it's a whole great it's a whole community of people of course but
Juan wrote the paper that really took the World by storm the relevance of that well it's got a
huge degree of relevance but the relevance to the experimental question is interesting because
once we learned as we did with Juan's Insight that string theory is not as a radical separation
from previous methodology as we once thought which is a great development there's a deep
connection to older techniques that are still at the Forefront because they're our most powerful
techniques Quantum field Theory once you learn that Quantum field Theory and string theory
are joined at the hip which is what onean showed us Quantum
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field theory is the most powerfully tested theory in the history of of particle physics in the
history of quantum mechanics it's a framework that works tested in what sense tested in terms
of internal consistency philosophical expediency in what way has it been I'm talking flat-
footed here take the standard model of particle physics it's a PE Quantum field Theory and
that particular Quantum field Theory makes predictions that we can confirm | mean uh you
know take the Magnetic Moment of the electron right yeah that's is that not the most insane
it's the most accurately known number yeah so so so think about the fact that you can do a
calculation using this framework of quum and field Theory it agrees to Observation to that
many decimal places right so so that's the sense in which these ideas have been rigorously
tested when you learn that that framework is intimately connected to the framework of string
theory that they're not these two radically different things
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which is what we initially thought it doesn't prove string theory of course but it shows you
that we are within the same universe of ideas all of a sudden and that to me mitigates to some
extent that string theory has not gone as far as we had hope to actually make an experimental
prediction that we can confirm but the fact that it has joined together with the most
experimentally tested approach that is good that's strong did I leave somebody out of the
discuss your friend you guys have debated and had a memorable exchange at the la
conference where he said something and you said well maybe we were over exuberant he said
like the Meli Massacre as only Eric Weinstein could do Brian Green like | had this
interchange with Brian Green where | said we're not being honest about the failure of string
theory and Brian's like oh well maybe we were a little bit exuberant and I I blurred out

(01)- znas Petera Whitea a mnoho dalSich, ktefi maji alternativni teorie alternativy k teorii
strun a udélal jsi svou diplomovou praci. VEéfim v roce 1986 ehm...0 teorii strun, coz je vis,
jakési salatové dny a chci se t€ zeptat, jestli jsi musel ocenit AR cenu Teorie strun. Zeptal
jsem se Mikea Turnera o inflaci a temné energii nedavno mu dal totéz dat silu. Teorie to
rozdélila na stupen A kde je to potieba a kde je to potieba prace a kde se bude konat
konference pro rodice ucitelll. Jediny divod, pro¢ se sméju, je ten, Ze 25. a tohle neni
zasuvka, nerozumim, nevim o co jde...lidicky, takze na tom nezalezi, ale je to jen proto, Ze se
ptate, [25. vyro&i elegantniho vesmiru| sakra toto leti, Briana jsem hltal... vychézi v srpnu a na
poslednich strankach této nové kapitoly, kterou jsem napsal, ddvam Teorii strun vysvédceni,
takZe ¢ast ze m¢ vam davam, ale chci vam dat pravdu, hruby cit pro to, takze je to dobry
zpusob, jak to formulovat, protoze musite posoudit teorii mezi mnoha riznymi kritérii
spravné a
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sila se dafila extrémné dobte a nékterym ne tak dobte, dovolte mi tedy zacit s tim, kde se
nedafilo tak dobfe, pokud jde o navazani kontaktu s experimentalnimi daty. Samotna otazka,
kterou jsme zde zacali se silou, neni tak daleko, jak bych doufal, takze v roce 1986 38 let
nechci pocitat, pred kolika lety to bylo davno a jestli byste se mé zeptali na vétSinu 2 nebo jste
se m¢ tehdy zeptali 2 nebo fetézec 2 prostfednictvim experimentu nebo pozorovani, zda jsou
tyto myslenky spravné, 95 % komunity samoziejmé feklo, ze to do té doby budeme védet, a
pfesto jsme tady a a nevime tak dale, ze bych dal relativné nizkou znamku, jo, jo... ale vratim
se k tomu, jak z toho ddm kone¢nou znamku za pouhou vtefinu, protoZe teoreticky Vyvoj v
teorii sily ?? tapu byl tak izasn¢ mocny, nez jsem oc¢ekaval.
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V roce 1986 a konkrétné jeden vyvoj, o kterém nepochybné néco vite, protoze je to
nejslavnéjsi vyvoj za poslednich 20 let s touto reklamou CFT korespondence od Juana Mala
a ve skute€nosti je to opéct skvélé, je to samoziejmé celd komunita lidi, ale Juan napsal ¢lanek,
ktery skute¢n¢ vzal svét utokem, relevanci té studny, ktera ma obrovsky stupei relevance pro
experiment, ale vyznam je pro nds, jakmile jsme to udélali, s Juanem. Pochopte, Ze teorie
strun neni tak radikalni odd€leni od ptfedchozi metodologie, jak jsme si kdysi mysleli, coz je
skvély vyvoj, © existuje hluboké spojeni se star§imi technikami, které jsou stale v poptedi,
protoze jsou to naSe nejmocnéjsi techniky. ?? Teorie kvantového pole, CFT jakmile se
naucite, Ze \kvantové teorie pole a teorie strun jsou spojeny v boku, coz je to, co nam Onean
ukazal kvantové.
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Teorie pole je nejsilnéji testovana teorie v historii ¢asticové fyziky, v historii kvantové
mechaniky, je to ramec, ktery funguje testovany v jakém smyslu testovan z hlediska vnitini
konzistence filozoficka vhodnost, jakym zptisobem to bylo. Mluvim na rovinu zde vezméte
standardni model ¢asticové fyziky, je to PE. Teorie kvantového pole a konkrétni elektro, které
muzeme potvrdit. Teorie magnetického pole. Vime, Ze pfedpovédi mame na mysli. Ano, to je,
7e to neni nejblaznivéjsi, stale cekam, kdy aktéfi budou mluvit o né¢em novém, zajimavém, a
zatim nic... je to nejptresnéji znamé ¢islo, ano, takze pfemyslejte o tom, Ze muizete provést
vypocet pomoci tohoto rdmce a pole souhlasi s pozorovanim na tolik
desetinnych mist, takZe to je smysl, ve kterém byly tyto myslenky piisn¢ testovany, kdyz jste
se dozvedéeli, ze radikalni ramec je tizce spojen s timto ramcem teorie strun
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coZ je to, o ¢em jsme si puvodné mysleli, Zze to samoziejmé nedokazuje teorii strun, stale jen
blaboleni ... ale ukazuje vam to, Ze jsme najednou ve stejném vesmiru myslenek a to mi do
Jjisté miry zmiriiuje, Ze teorie strun nedosla tak daleko, jak jsme doufali, Ze skutecné udélame
experimentalni predpovéd’, kterou miizeme potvrdit, ale skutecnost, ze se spojila s
nejexperimentalnéji testovanym ptistupem, ktery je dobry, je silny, ® nechal jsem vaseho
pftitele, aby jste se vymeénili a diskutovali o mné. Néco tekl a ty jsi fekl dobfe, mozna jsme
byli prilis rozverni, fekl jako masakr v Meli, protoze jen Eric Weinstein dokazal udélat
Briana Greena, jako jsem mél tuhle vyménu s Brianem Greenem, kde jsem fekl, ze nejsme
uptimni ohledné selhani teorie strun a Brian je jako oh, dobfe, moZzna jsme byli trochu
rozjafeni a ja jsem se rozmazal

(02)- Institute for arts and ideas | blurred out that's like saying
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mili my mili was irrational exuberance no you put a lot of people's careers in the in the
shredder so his geometric Unity Theory which features some testable predictions and again
I'm an experimentalist right so I'm looking for well what things could we do say how would
the prediction of Garrett's Theory or Steven's Theory or Ava Silverstein you know any idea
how will that affect observables that say the Simon's Observatory can measure one of the
things we can do is measure abundances we can measure look for spin depend phenomena
and those theories and | think the thing that Eric always harps on is that we don't we seem |
say we collectively as physicist and I'm including myself uh even though I'm not a theorist but
um in in the things that seem to not trouble us troubles Eric in other words why is it that we
have three families of Fons and we don't have an explanation for that we just we just sort of
know it as a taxonomy and as binan said just because you know the name of something tells
you bubus about it right does that trouble you I mean is that part of hey if you go back
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Yeah you mentioned my thesis which I haven't thought about in a very long time but um you
know the point of that thesis was to try to answer why there are three generations from a
string theoretic perspective and way back then there were only a handful of known shapes for
the extra Dimensions that string theory requires and in string theory the number of
generations of particles is related to a geometrical quantity in the extra dimensions half the
oiler characteristic for those who are keeping score at home and so if you have three
generations you're looking for Oiler characteristic six okay and there were only really three
known examples that had been constructed around those times and with a colleague another
graduate student at Ox we proved that two of them were actually the same ah so unified so we
unified them so we're sort of down you know by one and uh | may be a grand ising but I think
we also in the third one so | think we
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basically got it down to one if I'm if I'm maybe being generous with myself 40 years later but
it was it was one or two | believe it was one and so what we did was we then went further and
tried to calculate the mass of the electron or the mass of the other particles from this particular
geometrical form the extra dimensions and at that time with the limited mathematical
understanding which has since become much more deep we got partway down that road but as
we did more and more shapes for the extra Dimensions were discovered so all of a sudden this
motivation to study one well if there're only four or five total and only one with three
generations of course you're going to study it but then when they're 500 or 10,000 or 10 to the
500 your motivation for studying any specific example drops precipitously so that is the
historical way but yes does it does it intrigue me this question of why there are three
generations
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Absolutely

(02)- Institut pro uméni a napady Rozmazal jsem to, jako bych to fekl
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mili moje mili byla iracionalni nevazanost ne, dal jsi kariéru mnoha lidi do skartovacky, takze
jeho \geometrické Teorie jednotyL to je co ?? ktera obsahuje nékteré testovatelné predpoveédi a
opét jsem spravné experimentator, takze dobfe hledam, co bychom mohli ud¢lat, ha, ha, po
40ti letech... Rad by sem slysel Motla... jak by se dala ptedpovédét Garrettova teorie to uz
jsem slySel... nebo Stevenova teorie nebo Ava Silverssteinovda, vsem hypotézam tu rikate




»teorie. .. kterou znas jakakoli pozorovatelna predstava jedna z véci, kterou miizeme ud¢lat,
je méfit abundance, to je po téch blabolech prvni konkrétni fyzikalni rec které miizeme méftit,
hledejme jevy zavislé na rotaci a tyto teorie a myslim, ze véc, na kterou Eric vzdy narazi, je
to, Ze se nam to nezd4, fikdm kolektivné jako fyzik a zahrnuji sebe uh, 1 kdyz nejsem teoretik,
ale ve vécech, které se zdaji netrapi nas, pro¢ mame problémy, mame Erica Vv jinych slovech.
My to prosté zndme jako taxonomii a jak fekl Brian jen proto, ze zna$§ ndzev néceho, fika ti o
tom bubus spravné, déla ti to problém, myslim, Ze je to ta ¢ast hej, kdyz se vratis, a zase jen
blaboleni.
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Jo, zminil jsi , ?? o které jsem dlouho nepiemyslel, ale vi§, Ze smyslem této teze bylo
pokusit se odpovédét, pro¢ existuji tii generace z pohledu teorie strun to je co ?, které
generace?? a tehdy existovala jen \hrstka znamych tvara pro extra Dimenze\, to mé zajima:
jaké tvary maji ty, ta hrstka dimenzi??, je to nékde k nahlédnuti?? A pro¢ maji ty dimenze
Htvary“??, které teorie strun vyzaduje, teorie vyzaduje ,,tvary“? To mi feknéte proc ! !, pro
elementarni castice? To je dobry ndpad, a v teorii strun pocet generaci ¢astic souvisi s
geometrickym mnoZstvim v extra dimenzich, jo, to je dobry a zajimavy, to jsem jesté nikde
nevidél. Muze mi nékdo napsat a ukazat tu kapitolu z Teorie?? pokud mate polovicni skore
generaci pro ty, ktefi se divaji na generacni tak, Ze mate polovicni skore mazanice Oiler
charakteristika Sest je v pofadku a ve skute¢nosti byly jen [tfi zndmé pﬁkladyl,
https://www.hypothesis-of-universe.com/index.php?nav=ea ; které byly zkonstruovany v té
dobé a s kolegou dal§im postgradualnim studentem na Ox jsme dokazali, ze dva z nich byly
ve skutecnosti stejné, ach tak unifikované, takze jsme je sjednotili, takze jsme tak trochu
dole,cili, v p*dli, vite o jeden a uh, mozna jsem velkolepy, ale myslim, ze jsme také ve
tretim, takZe si myslim, Ze jsme
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v podstaté jsem to snizil na jednu, to je slohové nadherna fec... ® jestli jsem k sob€ mozna
Steédry |0 40 let pozdéjil, ale byl to jeden nebo dva, vétim, Ze to byl jeden, co, 0 co jde? a tak
jsme $li dale a pokusili jsme se vypocitat hmotnost elektronu nebo hmotnost ostatnich castic
kone¢né zase jedna smysluplna fe¢ v tom mofti blabolt ... z tohoto konkrétniho
geometrického tvaru, extra dimenze Dobryy ... a v té dobé s omezenym matematickym
porozuménim, které se od té doby stalo mnohem hlubsimi a ¢im vice jsme objevili vSechny
tvary, které jsme od té doby ziskali, protoze jsme byli sou¢asti. Nesrozumitelné. Najednou
tato motivace studovat jednu studnu, co to je? pokud jich je celkem ¢tyfi nebo pét a jen jedna
se tfemi generacemi, ?? samoziejmé to budete studovat, ale kdyz jich bude 500 nebo 10 000
nebo 10 ku 500, 10°%, ¢eho ??? zajima mé to!! https://www.hypothesis-of-
universe.com/docs/eb/eb_002.pdf ; vase motivace ke studiu jakéhokoli konkrétniho ptikladu
prudce klesa, takZe to je historicky zplsob, ale ano, zajima mé to tato otdzka, pro€ existuji tfi
generace. https://www.hypothesis-of-universe.com/docs/ea/ea_002.pdf ; Kdyby tato
konfigurace generaci kvarki a leptonii nebyla, nebyl by zptlisob jak bych ja mohl postavit
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slouceniny...) Pfesné na to jsou ty extra matematické dimenze, z nich Pfiroda stavi hmotu.
Jinak to nejde. - - Kdyby byvalo za téch 20 let, co presentuji svou HDV na internetu,
pochopeni fyzikl a naslo se jich par, ktefi by diskutovali a kone¢né se rozhodli ,,se pfidat® a
pracovat na té krasné hypotéze HDV, tak uz by daaavno byla hotova, jako teorie.
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Absolutné
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