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(01)- Quantum mechanics has a huge flaw, and the flaw is the collapse of the wave function.
Most physicists say, "well, it's a function of things getting big and complicated.” My view is
the opposite of that. Trouble is that these procedures fundamentally cheat. You have to
gravitize quantum mechanics. Sir Roger Penrose, welcome. It's good to have been spending
almost the entire day with you since you've been here. My pleasure. What are you most
proud of in your career? | think twistor theory would be the thing which probably I'm most
proud of, in the sense that there's more in it. | mean, it was an idea that I had basically in
1963, 1 guess. And now, just now, there is a workshop in Cambridge which is devoted to
twistor theory. All sorts of people, and there are different aspects of the subject which is
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spread out into pure mathematics and into some areas of particle physics and things like that.
So it's spread out. Not necessarily the form of the theory which I initiated, but nevertheless,
the same sort of idea. Now, to explain what twistor theory is would be a little technical. It's
an area of mathematics, | might even just say that, which was developed specifically to treat
certain fundamental issues in quantum theory in relation to relativity theory too. So it's all tied
up with that. But let's not go into that because it's a bit too technical. But on the other hand, |
would say that there are two things. One is what people call the D.O.C. Penrose model. It's a
different model exactly, but it's the same time scale. You see, there's a thing called the
collapse of the wave function, which tries to make sense of quantum mechanics. Quantum
mechanics doesn't make sense when you talk about macroscopic objects. What | mean by that
is, it's a theory of small things, of particles and so on. And people sort of say, well, big things
are made up of small things, so a theory of small things must be more fundamental than a
theory of big things. Well, the best theory of big things that we have is general relativity,
which deals with black holes and stars and galaxies and the way the universe as a whole
behaves and things like that. And since people think that small things are more fundamental
than big things in a sense, there's a big project which is to quantize gravity. That means use
the rules of quantum mechanics and apply them to gravitational theory. And since quantum
theory is the more fundamental, so the argument goes, that's the way you've got to do it. Now,
my view is almost the opposite of that. You have to gravitize quantum mechanics because
quantum mechanics has a huge flaw. And the flaw is basically the collapse of the

wave function. What do | mean by that? Well, you see, there's a thing called the wave
function, which evolves according to a very famous equation, the Schrodinger equation. The
wave function describes the quantum system, the quantum state, if you like. So the state of
the world, according to quantum mechanics, can be described by this kind of wave function.
Now, the Schrodinger equation tells you how this evolves in time. So if you knew what the
wave function was now, it would tell you what it was in 10 minutes, what it was in 20
minutes in the next day, and so on. If it was completely isolated. Of course, it's not. It tends to
get perturbed by the outside world, and people seem to regard that as the important thing, why
you can't really use the Schrodinger equation. But that's not my view. See, what you do is you
develop the system according to the Schrodinger equation, and then you cheat. You do what's
called you collapse of the wave function, which means you make a measurement on your
system, and this measurement has a certain view as to what the alternatives can be, and the
state may not be in one of those alternatives. And so you have a rule for how you proceed.
And this involves the system evolving not according to the unitary evolution, as it's called, or
the Schrodinger equation, or whatever you want to call it, but another phenomenon which is
called the collapse of the wave function. Now, most physicists seem to say, well, it's a
function of things getting big and complicated, and you can't really apply the Schrodinger
equation because the system's got too complicated. So you develop systems, mathematical
formalisms, to try and deal with that complication and sweep it under the carpet. The only
trouble is that these procedures slightly cheat, or really fundamentally cheat, | should say.
They change the view as how you regard reality. Is it described by the wave function, or is it
something else? And you introduce this something else, which is called a density matrix, and
that density matrix is supposed to be a better description of the world because it includes

all the random things. And then you go back and say it describes a probability mixture of



(01)- Kvantova mechanika méa obrovskou chybu a chybou je kolaps vinové funkce. Vétsina
fyzika tika: "No, je to funkce toho, jak se véci zvétsuji a komplikuji." Mij ndzor je opacny.
Potiz je v tom, Ze tyto postupy podvadéji. ?? Musite gravitovat kvantovou
mechanikul Ne, pane Rogere. Musite n&co jiného. Naopak. Musite z OTR odebrat
gravitacni konstantu, tedy odebrat gravita¢ni konstanté rozméry. Pak zjistite, Ze kone¢né
plati princip ekvivalence a Ze obé& rovnice jsou linearni. QM pfi pouziti dal$ich extra dimenzi
se stava rovnici pro interakce pro elementarni ¢astice, které jsou postaveny z dimenzi dvou
Casoprostorovych veli¢in. https://www.hypothesis-of-universe.com/index.php?nav=e ;
https://www.hypothesis-of-universe.com/docs/aa/aa_415.pdf ; Prave vcera (10.01.2025) jsem
sepsal na sviij web prosbu k odborné vefejnosti, ve které popisuji problém Penroseho a
problém miij, kterézto jsou JEDEN problém v opaéném gardu. https://www.hypothesis-of-
universe.com/docs/aa/aa_428.pdf . Penrose chce gravitovat QM aby byla nelinearni a ja
naopak chci ,,zrusit nelinearitu u OTR aby byla linearni* tim, Ze odebereme gravitacni
konstanté rozméry, které ji byly podvodné ptidany...¢ili oba chceme totéZ opaénymi piistupy.
Sir Roger Penrose, vitejte. Je fajn, ze jsem s tebou travil skoro cely den od té doby, co jsi
tady. Moje potésSeni. Na co jste ve své kariéte nejvice hrdy? Myslim, ze teorie twistort by
byla véc, na kterou jsem pravdépodobné nejvice hrdy, v tom smyslu, Ze je v ni vic. Vic ¢eho?
Myslim, ze to byl napad, ktery jsem mél v podstaté v roce 1963, tusim. A ted’, prave ted’, je v
Cambridge workshop, ktery se vénuje teorii twistord. VSechny druhy lidi a existuji riizné
aspekty predmétu, ktery je rozprostien do Cisté matematiky a do nékterych oblasti ¢asticové
fyziky a podobnych véci. Takze je to rozlozené. Ne nutné formu teorie, kterou jsem inicioval,
ale presto stejny druh myslenky. Nyni vysvétlit, co je teorie twistord, by bylo trochu
technické. Je to oblast matematiky, fekl bych to dokonce, ktera byla vyvinuta specialn¢ pro
feSeni urcitych problémii v kvantové teorii ve vztahu k teorii relativity. Cili
snaha o spojeni teorie nelinearni s teorii linearni. Roger chce ob¢ udélat nelinearni a ja obé
linearni. https://www.hypothesis-of-universe.com/docs/aa/aa_415.pdf ; Takze je to s tim
vSechno spojené. Ale nezabirejme do toho, protoze je to trochu pfili§ technické. Ale na
druhou stranu bych fekl, ze jsou tu dvé véci. Jednim z nich je to, cemu lidé fikaji D.O.C.
Penrosetiv model. ??? Je to presné jiny model, ale je to stejné ¢asové metitko. Vite, existuje
véc zvana zhrouceni vinové funkce, ktera se snazi dat smysl kvantové mechanice. Kvantova
mechanika nedava smysl, kdyz mluvite o makroskopickych objektech. O.K. Chci tim fict, ze
je to teorie malych véci, Castic a tak dale. Ano, QM je teorie pro interakce ,,malych ¢astic™.
Prikladné, ukazka: A lidé tak néjak fikaji, no, velké véci se skladaji z malych véci, takze
teorie malych véci musi byt zasadnéjsi nez teorie velkych véci. Nejlepsi teorie velkych véci,
kterou méme, je obecna teorie relativity, O.K. ktera se zabyva ¢ernymi dirami, hvézdami a
galaxiemi a tim, jak se vesmir jako celek chova a podobné véci. O.K. Jenze OTR podvadi ve
smyslu ,,pfifazeni rozméri gravitacni konstanté, tim z ni déla linearni rovnici s rozmérovou
rovnovahou. A protoze si lidé mysli, ze malé véci jsou v jistém smyslu zasadnéjsi nez velké
véci, existuje velky projekt, kterym je kvantovani gravitace. Kvantovani gravitace, je totéz,
jako kdyz vezmete geometrickou parabolu a rozsekate ji na infinitezimalni usecky a pak zase
tyto UseCky zpét sestavite za sebou, dostanete ptimku (kterou si piejete). To je ten Svindl...na
ktery jsem poukazal uz pred 20ti lety. Kvantovani gravitace, je totéZz v bledé-riizovém. Je to
podvod. Linearizace paraboly je podvod. To znamena pouzit kvantové mechaniky a
aplikovat je na gravitacni teorii. Ne, tim to nevyftesite. A protoZe kvantova teorie je
zakladnéjsi, argument zni, tak to musite udélat. Nyni je milij nazor témét opacny. ?7?
Kvantovou mechaniku musite gravitizovat, Ne, tim ten problém nevyfesite... protoze



https://www.hypothesis-of-universe.com/index.php?nav=e
https://www.hypothesis-of-universe.com/docs/aa/aa_415.pdf
https://www.hypothesis-of-universe.com/docs/aa/aa_428.pdf
https://www.hypothesis-of-universe.com/docs/aa/aa_428.pdf
https://www.hypothesis-of-universe.com/docs/aa/aa_415.pdf

kvantova mechanika ma obrovskou chybu. A vadou je v podstaté kolaps vinové funkce. Co
tim chci fict? No, vidite, existuje véc zvana vinova funkce, ktera se vyviji podle velmi slavné
rovnice, Schrédingerovy rovnice. VInova funkce popisuje kvantovy systém, kvantovy stav,
chcete-li. Coz jsou v jistém smyslu interakce elementarnich ¢astic. Propojeni kvantové
mechaniky s OTR jsem fesil tady: https://www.hypothesis-of-universe.com/docs/h/h_068.pdf
r. 2018. (Nikdo necetl, nikdo nepomohl, nikdo nemé&l namitky, protiargumenty).(dodnes).
Takze stav svéta lze podle kvantové mechaniky popsat timto druhem vinoveé funkce. Nyni
vam Schrddingerova rovnice fika, jak se to vyviji v ¢ase. Pokud byste tedy védéli, jaka vinova
funkce je nyni, fekla by vam, co by to bylo za 10 minut, co by to bylo za 20 minut za dalsi
den a tak déle. Kdyby to bylo tpln¢ izolované. Samoziejmée, zZe neni. M4 tendenci byt
rozrusen vnéj$im svétem a zda se, ze 1idé to povazuji za dalezitou véc, pro¢ nemuzete
skute¢n¢ pouzit Schrodingerovu rovnici. Ale to neni mij pohled. Vidite, to, co d€late, je, ze
vyvijite systém podle Schrodingerovy rovnice a pak podvéadite. ?? D¢late to, ¢emu se fika
kolaps vlnové funkce, coz znamen4, Ze provadite méfeni na vaSem systému a toto méfeni ma
urc¢ity pohled na to, jaké mohou byt alternativy, a stav nemusi byt v jedné z téchto alternativ.
A tak mate pravidlo, jak budete postupovat. A to zahrnuje systém, ktery se nevyviji podle
unitarni evoluce, jak se tomu fikd, nebo podle Schrodingerovy rovnice, nebo jak to chcete
nazvat, ale podle jin¢ho jevu, ktery se nazyva kolaps vinové funkce. Zda se, Ze vétSina fyzik
tik4, no, je to funkce toho, jak se véci zvétsuji a komplikuji, systém se evolucné zeslozit'uje,
jak tomu fikam ja = ... https://www.hypothesis-of-universe.com/docs/eb/eb _002.pdf a
Schrédingerovu rovnici ve skute¢nosti nelze pouZit, protoze systém je pfili§ komplikovany.
Takze vyvijite systémy, [matematické formalismyl, tu je piikladng interakce mych ,balickii*

z dimenzi dvou veli¢in https://www.hypothesis-of-universe.com/docs/eb/eb_006.pdf ; abyste
se pokusili vypotadat se s touto komplikaci a zamést ji pod koberec. Jedinym problémem je,
7e tyto postupy mirn€ podvadéji, ja nepodvadim... nebo opravdu zasadné podvadéji, ekl
bych. Méni pohled na to, jak vnimate realitu. Je to popsano vlnovou funkci, nebo je to néco
jiného? A vy zavedete néco jiného, ¢emu se fika matice hustoty, ? a ta matice hustoty ma byt
lepSim popisem svéta, protoze zahrnuje vSechny ndhodné véci. A pak se vratite a feknete, Ze
to popisuje kombinaci pravdépodobnosti

(02)- different states, different quantum states. In there is a little glitch of logic, which
people like to sweep under the carpet. And what you have actually collapsed the wave
function without saying it out loud. And the collapse of the wave function does not follow the
Schrodinger equation. And I think most people in physics, certainly in the old days of
physicists, I'm not sure what they think now, would think that the collapse of the wave
function is not a real phenomena. It's something to do either with the environment getting
mixed up with it, or more plausibly some people would argue, by a conscious being coming
and looking at the system, or doing an experiment on the system, measuring the system. In
fact, the word measurement is used in quantum mechanics. You measure the system and that
involves secretly the collapse of the wave function, but you shovel that under the carpet. So
none of these arguments really do explain why quantum mechanics works. And when | say
gravitizing quantum mechanics, the solution to this problem, in my view, has to involve
gravity. Because the collapse of the wave function, in my view, is a real physical process. It's
nothing to do with a conscious observer looking at the system or anything like that. It's a real
physical process, which takes place when the system gets too big, in the sense of gravitation.
And | can describe it as being, well, the sort of stage when people argue that things go
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classical beyond quantum, is the Planck mass. And the Planck mass is the mass of a flea's
eye, roughly speaking. So it's pretty small, but not ridiculously small. In fact, it's not really
very small, because if you had something of the mass of a flea's eye and you moved it into

a superposition here and here at the same time, you can do that with protons and electrons
and things, it can be here and here at the same time, and that's a perfectly good quantum state.
Why don't you see a stone, why don't you see a pebble here and here at the same time? Well,
people say, well, it's all to do with measurements and all that stuff. Well, 1 would say, no,
there is a phenomenon, which is the collapse of the wave function, which actually happens
at a certain level, and you can work out how fast it happens using this formula. And this
formula was independently and earlier than me, done by Lajos Djosi, and he had a different
argument. | don't even remember his argument. He was about two years earlier than me. |
didn't know about his argument. | produced my argument later on as rather surprised to find
that he's already done it. He hadn't done it in the sense of the argument that I presented. |
don't think his argument was necessarily a gravitational field argument. So what was the same
about it? It's the same lifetime. You seg, it says that the decay time, you put a grain of sand
into a superposition of here and here, how long will it take before it becomes one or the
other? And the formula that he came up with is basically the same as the formula | came up
with. And I'm arguing this from this tension between the gravitational theory, Einstein's
gravitational theory, which it has to be Einstein's theory, and this superposition principle.
See, Einstein's theory was based fundamentally, which really a principle goes back to
Galileo. Galileo stated it very clearly, that if you fall freely in a gravitational field, the
gravitational field disappears, in effect, locally. And I almost like the example he gave of
fireworks. The fireworks go up, bang, and then the sphere of sparks, the sparks accelerates
downwards as it falls, but it remains a sphere. So it remains the same shape as though there
were no gravity. And he talked about big rocks and little rocks falling, and he knew that if
you drop a feather it won't fall so fast because of air resistance. He really knew all these
things. He was extremely insightful on these issues. But the main point he was making was
the principle of equivalence. That is to say, if you fall freely in a gravitational field, you've
got rid of it. We now know, we see the astronauts going around and they float around. They
don't even worry about the Earth sitting like, well, there's that Earth, why don't | fall down to
it or something? Field of drag of the Earth's field, I mean, no, it's the principle of equivalence
says when you fall freely under gravity, it eliminates the field altogether, locally. And
Einstein played on that thing and made, you see, you can get rid of it in Pisa, if you like, by
just falling freely, but that doesn't get rid of it in New York. You've got to have a theory
which allows this freefall aspect of the theory to be global. And that led Einstein into this
non-Euclidean geometry picture. Great tremendous insight that he was able to see that you

(02)- razné stavy, rizné kvantové stavy. To vse lze popsat pomoci balickt z dimenzi
veli¢in... Je v tom trochu logicka chyba, kterou lidé radi zametaji pod koberec. A co jste
vlastné zhroutili vlnovou funkci, aniz byste to fekli nahlas. A kolaps vinové funkce se netidi
Schrodingerovou rovnici. A myslim, Ze vétSina lidi ve fyzice, urcit€ za starych cast fyzikd,
nejsem si jisty, co si mysli ted’, by si myslela, Ze kolaps vinové funkce neni skute¢ny jev.
TakZe Rogere, mate stale néjaky nedostatek, problém i kdyZ ,,zgravitujete* QM... Je to néco,
co souvisi bud’ s prostfedim, které se s tim smisi, nebo pravdépodobnéji by nékteti lidé tvrdili,
ze védoma bytost ptichazi a diva se na systém, nebo d€la na systému experiment, meti
systém. Ve skutecnosti se slovo méfeni pouzivad v kvantové mechanice. Zméfite systém a to



znamené tajné kolaps vinové funkce, ale zahodite to pod koberec. Zadny z téchto argumentt
tedy ve skute¢nosti nevysvétluje, pro¢ kvantova mechanika funguje. A kdyz fikam

|gravitizuj ici kvantova mechanikal, feSeni tohoto problému podle mého nazoru musi zahrnovat
gravitaci. Protoze kolaps vlnové funkce je podle mého nazoru skute¢nym fyzikalnim
procesem. Nema to nic spole¢ného s védomym pozorovatelem, ktery se diva na systém nebo
néco podobného. Je to skutecny fyzikalni proces, ke kterému dochazi, kdyz se systém prilis
zvEtsi, ve smyslu gravitace. A mohu to popsat jako fazi, kdy lidé tvrdi, ze véci jdou klasicky
za kvantum, je Planckova hmeta. hmotnost. A Planckova hmota je hmota blesiho oka, zhruba
feceno. Je tedy docela maly, ale ne smeésné maly. Ve skuteCnosti to neni moc malé, protoze
pokud jste meli néco z hmoty bleSiho oka a piesunuli jste to do superpozice sem a tam
zaroven, muizete to udé€lat s protony a elektrony a dalSimi vécmi, mtiZe to byt tady a tady
zaroven, a to je naprosto dobry kvantovy stav. Pro¢ nevidis kamen, pro¢ nevidis§ kaminek tady
i tady zaroven? No, lid¢ fikaji, no, v§echno to souvisi s méfenimi a vSemi témi vécmi. No,
ekl bych, ze ne, existuje jev, kterym je zhrouceni vinové funkce, ke kterému skutecné
dochazi na urcité urovni, a pomoci tohoto vzorce muzete zjistit, jak rychle se to déje. A tento
vzorec nezavisle a diive nez ja udélal Lajos Djosi a mél jiny argument. Ani si nepamatuji
jeho argument. Byl asi o dva roky star$i nez ja. Nevéd¢l jsem o jeho argumentu. Pozdé&ji jsem
svij argument piednesl jako pon¢kud prekvapeny, kdyz jsem zjistil, Ze uz to udélal. Neud¢lal
to ve smyslu argumentu, ktery jsem predlozil. Nemyslim si, ze jeho argument byl nutné
argument gravitacniho pole. Takze co na tom bylo stejné? Je to stejna zivotnost. Vidite, fika
se, ze doba rozpadu, vlozite zrnko pisku do superpozice tady a tady, jak dlouho bude trvat,
nez se stane jednim nebo druhym? A vzorec, se kterym pfisel, je v podstaté stejny jako
vzorec, ktery jsem vymyslel ja. A argumentuji to na zaklad¢ tohoto napéti mezi gravitacni
teorii, Einsteinovou gravitacni teorii, kterd musi byt Einsteinovou teorii, a timto principem
superpozice. Vidite, Einsteinova teorie byla zaloZena na zasadach, coz skutecné princip saha
az ke Galileovi. Galileo to ekl velmi jasné, Ze pokud volné spadnete v gravitaénim poli,
gravitacni pole v podstaté lokaln€ zmizi. A skoro se mi libi jeho ptiklad o ohnostroji.
Ohnostroj jde nahoru, bouchne, a pak koule jisker, jiskry se zrychluji dold, jak padaji, ale
zustava to koule. Zlstava tedy ve stejném tvaru, jako by neexistovala Zadn4 gravitace. A
mluvil o padajicich velkych kamenech a malych kamenech a véd¢l, Zze kdyz upustite pirko,
nespadne tak rychle kviili odporu vzduchu. VSechny tyhle véci opravdu védél. V téchto
otazkach byl mimotadné bystry. Ale hlavnim bodem, ktery uvadél, byl princip ekvivalence.
To znamen4, Ze pokud volné spadnete v gravitacnim poli, zbavili jste se toho. Nyni uZ vime,
vidime, jak astronauti prochdzeji kolem a pluji kolem. Ani se nestaraji o to, Ze Zemé sedi
jako, no, tam je ta Zem¢, pro¢ na ni nespadnu nebo co? Pole odporu zemského pole, myslim,
ne, je to princip ekvivalence fika, ze kdyZ volné padate pod gravitaci, pole to lokaln¢ uplné
eliminuje. A Einstein si na tu véc hral a ud¢lal, vidite, mizete se toho zbavit v Pise, chcete-li,
tim, Ze budete voln¢ padat, ale v New Yorku se toho nezbavite. Musite mit teorii, ktera
umoznuje, aby tento aspekt teorie volného padu byl globélni. A to vedlo Einsteina k tomuto
obrazu neeuklidovské geometrie. Skvély izasny poznatek, Ze t€ mohl vidét

(03)- had to discuss non-Euclidean geometry to describe the theory. And | don't really
understand where he got that insight from. | mean, he's right. Absolutely right. I mean, a lot of
the motivations he had weren't right. You had this rotating disk or something, and that
argument isn't right. Various arguments he had, when you look at it, you know, they're

not really quite right. But the general idea, the need, you had to go to a non-flat theory



was absolutely correct. And theory is now determined to a precision comparable with
quantum mechanics. They sort of, | don't know what the details are now, but they're about as
well tested as each other in the sense of precision. Were you ever led to a conclusion or a
result or a theorem that is correct, but when you look back, your reasoning was also similarly
muddled? The full video is from the Institute for Arts and Ideas. The link is on screen and in
the description. It was an honor to speak with Sir Roger Penrose for hours, both off air and on
air. There's also a longer, separate interview at the Math Institute at Oxford on this channel, if
you're interested. | also hosted some of the panels at this year's festival at the Institute for
Arts and Ideas, one on consciousness slash the present moment, and the other about the end
of evolution. Those videos may already be available in full if you search the Institute for Arts
and Ideas

(03)- musel diskutovat o neeuklidovské geometrii, aby popsal teorii. A opravdu nechapu, kde
se k tomu vhledu vzal. Chci fict, ma pravdu. Naprosto spravné. Chei fict, Ze spousta motivaci,
které mél, nebyla spravna. M¢li jste takovy rotujici disk nebo co, a tento argument neni
spravny. M¢él rizné argumenty, kdyz se na to podivate, nejsou tak tipln¢ spravné. Ale obecna
myslenka, potfeba, musite jit na neplochou teorii, byla naprosto spravna. A teorie je nyni
urcena s presnosti srovnatelnou s kvantovou mechanikou. Jsou tak trochu, nevim, jaké jsou
ted’ detaily, ale jsou asi tak dobfe otestované jako jeden druhy, pokud jde o pfesnost. Byli jste
n¢kdy vedeni k zavéru, vysledku nebo véte, kterd je spravna, ale kdyz se podivate zpét, vase
uvahy byly také podobné zmatené? Celé video pochazi z Institutu pro uméni a napady. Odkaz
je na obrazovce a v popisu. Bylo mi cti hovofit se sirem Rogerem Penrosem celé hodiny, a to
jak ve vysilani, tak ve vysilani. Pokud vas to zajima, na tomto kanalu je také del§i samostatny
rozhovor na Math Institute v Oxfordu. Hostoval jsem také nékteré panely na letoSnim
festivalu v Institutu pro uméni a myslenky, jeden o védomi omezovani pfitomného okamziku
a druhy o konci evoluce. Tato videa jiZ mohou byt k dispozici v plném znéni, pokud
vyhledate v Institutu pro umeéni a napady
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