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(01)- The outrageous idea is that our big bang is the conformal continuation of somebody
else's remote future because what was it Eon prior to ours and its remote future became our
big bang now you need some equations to describe that sort of thing and 1 also for quite a long
time thought well I can go on lecturing about this forever because nobody will ever prove me
wrong and then | thought I've got an idea I could prove myself wrong welcome to closer to
truth I'm speaking with sir Roger Penrose on physics cosmology and black holes Raja is a
distinguished pure mathematician mathematical physicist and Nobel Laureate in physics the
Emeritus Rouse ball professor of mathematics at the University of Oxford Penrose has distinct
views on the philosophy of science physics cosmology and mind which we explore closer to
truth is presenting this three-part mini-series with sir Roger Penrose this is part two penrose's
unique approach to fundamental physics cosmology and black holes Roger welcome let's start
with your Nobel Prize for as the committee said for the discovery that black hole formations
is a robust prediction of the general theory of relativity please describe how this discovery
came about well it was the story is a bit longer than just that event you see | think it was when
| was in Cambridge as a research fellow um and this was | think in my second year when my
friends and colleagues Dennis Sharma from whom | learned in the North Water physics um |
think told me that there was a lecture being given at King's College London by David
Finkelstein and he thought | would be interested so | went with Dennis to this lecture and this
lecture was describing how but you see there was this watch out solution known from way
back it's the first solution to Einstein’s equations it was ever discovered of a flat space and this
solution describes a spherically symmetrical body but if you imagine that body being
squashed down smaller and smaller to a certain scale something crazy happens and it because
what people thought it becomes Singularity the equations just go crazy and this Singularity
was referred to as the Swatch of singularity now in this talk given by David Finkelstein we
described it wasn't a singularity at all that you could choose appropriate coordinates which
extend the picture beyond that and you could imagine material falling right through this
Horizon than having their existence inside now um | remember talking to David afterwards
and we he claims that we sort of swapped subjects because he became interested in sort of
discrete physics which I'd been interested in and | became interested in general and sympathy
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and we did sort of swap subjects but | picked up on his arguments there and began to wonder
to myself you've got rid of this so-called Singularity at the spot Shield Horizon maybe not
called The Horizon which is what we call the Horizon of a black hole now but that diameter
and uh but yet you still have this singularity in the Middle where the curvatures seem to go to
infinity and you can't do anything about it so | did wonder whether there might be a general
theorem in mathematics which told you if you have an irregular situation not a completely
symmetrical collapse because this was all talking about spherical symmetry everything is the
same all the way around and it's a very special situation so in a general collapse you'd expect
something complicated going in and do you still have a theorem which tells you there's a
singularity 1 don't know why | thought that at the time but what I did think was | wonder if
there's a theorem and if there is one why doesn't why don't they know it because | would have
heard about it not David would have explained it to me or something he just said there's this
theorem so | realized there wasn't one so | thought well | wonder whether I could prove
something like that and then I thought well what do | know about general relativity that other
people might not know pretty well nothing that's because | was not an expert in the subject
but what I did know was dirac's lectures on two component Spinners which I've been to and
they were very revealing to me | won't go into the why | was interested in this sort of thing
but it was an opening of a new way of looking at things and when | applied these ideas to
general relativity the things sort of opened up in a way which was quite different from other
ways of looking at the subject so | mentioned all this because it's background it wasn't what
actually uh led to the actual theorem and the proof of it which came many years later you see
this this I think it was 1958. when | were in Davidson | gave a talk and uh it was much later
when people were starting to see these radio

(01)- Pobutujici myslenkou je, ze nas velky tiesk je konformnim pokracovanim vzdalené
budoucnosti nékoho jin¢ho, protoze to, co bylo Eon pied nasi a jeji vzdalena budoucnost se
stala na§im velkym tieskem, ted’ potfebujete néjaké rovnice k popisu takovych véci a ja také
jsem si docela dlouho myslel, Ze o tom mohu ptednaset donekonecna, protoze mi nikdo nikdy
neukdze, ze se mylim, a pak jsem si myslel, ze mam napad, ktery bych mohl dokézat, ze se
mylim, vitim vas blize pravdé. (Mluvim se sirem Rogerem Penrose o fyzikalni kosmologii a
cernych dirdch. Raja je vyznacény Cisty matematik, matematicky fyzik a nositel Nobelovy
ceny za fyziku, emeritni profesor matematiky Rouse na Oxfordské univerzité. Penrose ma
odli$né nazory na filozofii védecké fyziky, kosmologie a mysli, kterou prozkouméame blize.
Pravda predstavuje tuto tfidilnou minisérii se sirem Rogerem Penrosem, toto je druha ¢ast.
Penroseova unikétniho pfistupu k zakladni fyzice, kosmologii a ¢ernym diram Roger vitan
zacnéme vasi Nobelovou cenou, protoze komise fekla za objev, Ze formace Cernych dér je
robustni pfedpoveéd’ obecné teorie relativity, prosim popiste, jak k tomuto objevu doslo, byl to
ptibeh o néco delsi nez jen ta udalost, kterou vidite.)) Myslim, Ze to bylo, kdyz jsem byl v
Cambridgi jako védecky pracovnik, a to bylo, myslim, v mém druhém ro¢niku, kdyZ mi moji
pratelé a kolegové Dennis Sharma, od kterého jsem se ucil ve fyzice vody na severu, fekli, ze
tam byla pfednaska. Pfednasel David Finkelstein na King's College v Londyné a myslel si,
ze by mé to zajimalo, tak jsem Sel s Dennisem na tuto pfednasku a tato pfednaska popisovala,
jak na to, ale vidite, Ze existuje toto feSeni pro pozorovani znamé jiz z davné minulosti, je to
prvni feSeni Einsteinovych rovnic. Byl nékdy objeven plochy prostor a toto feSeni popisuje
sféricky symetrickeé téleso, ale pokud si predstavite, Ze téleso je stlacovano stale mensi a
mensi do urcitého méfitka, néco Sileného, stane se to proto, Ze to, co si lidé mysleli, ze se



stane singularitou, rovnice se prosté zblaznily a tato singularita byla ozna¢ovana jako vzornik
singularity, nyni jsme v této pfrednasce Davida Finkelsteina popsali, Ze to viibec nebyla
predstavit, Ze materidl padéa pfimo pies tento horizont, nez Ze by nyni existoval uvnitt um,
vzpomindm si, Ze jsem potom mluvil s Davidem a my jsme tvrdili, Ze jsme si trochu vyménili
témata, protoze se zacal zajimat o jakousi diskrétni fyziku, kterou jsem Zajimalo mé¢ to a zacal
jsem se zajimat o obecnost a sympatie a trochu jsme si vyménili témata, ale tam jsem zachytil
jeho argumenty a zacal jsem si fikat, Ze jsi se zbavil té takzvané Singularity na misté Shield
Horizon, mozna se nejmenuje Horizont, coz je to, cemu ted’ fikdme Horizont ¢erné diry, ale
ten prameér a uh, ale presto stale mate tuto singularitu uprostied kde se zda, ze zaktiveni jdou
do nekonecna a nemuzete s tim nic dé€lat, tak mé napadlo, zda by mohla existovat obecna véta
ktera by vam tekla, ze pokud mate nepravidelnou situaci, ne zcela symetrické zhroucent,
protoze o tom vSem se mluvilo sféricka symetrie vSe je dokola stejné a je to velmi zvlastni
situace, takze pti obecném kolapsu byste ocekavali, ze se dovniti dostane néco
komplikovaného a mate stale vétu, ktera vam tika, ze existuje singularita? Nevim, pro¢ jsem
si myslel ze v té dobé, ale to, co jsem si myslel, bylo, Ze by m¢ zajimalo, jestli existuje
teorém, a pokud existuje, pro¢ to nevedi, pro¢ to neznaji, protoze bych o tom slysel, ale David
by mi to nevysvétlil nebo tak néco jen jsem fekl, Ze existuje tato véta, takze jsem si uvédomil,
7e 7adna neexistuje, tak jsem si myslel dobfe, zajimalo by mé, jestli bych mohl néco takového
dokazat, a pak jsem si dobie pomyslel, co vim o obecné relativité, Ze ostatni 1idé nemusi védet
docela dobfe nic to proto, Ze jsem nebyl odbornik na toto téma, ale co jsem vé&dél, byly
Diracovy pfednasky o dvouslozkovych Spinnerech, na kterych jsem byl a byly pro mé velmi
objevné. Nebudu se zabyvat tim, pro¢ jsem se o tento druh zajimal. Ale bylo to otevieni
noveho zpusobu pohledu na véei, a kdyz jsem tyto myslenky aplikoval na obecnou relativitu,
véci se oteviely zptisobem, ktery byl zcela odlisny od jinych zptsoba pohledu na véc, takze
jsem to vSechno zminil, protoze je to pozadi, nebylo to to, co ve skutecnosti vedlo ke skutecné
veéte a jejimu dikazu, ktery prisel o mnoho let pozdéji, vidite to, myslim, ze to byl rok 1958.
kdyZ jsem byl v Davidsonu, mluvil jsem a bylo to mnohem pozdéji, kdyz lidé zacali vidét tato
radia

(02)- signals from what became known as quasars these were extremely energetic entities
very very puzzling entities because from the redshift they seem to be receding from us at a
very very great speed and the normal explanation for that would be oh well they're very very
distant universe is expanding so these objects which we now call quasars sources of these
very strong radio signals must be very very distant because of this redshift and if they're that
distant they must be extremely powerful if they're that powerful they must be involving a
large amount of mass considerable proportion of the mass in the Galaxy or something like that
yet they couldn't be that big because the variation in these signals indicate that they couldn't
be bigger than the solar system that have really small in the solar system but you have
something which looks like a body of the nature or you would get if you could collapse
something down to the structured radius now so | got interested in this I think it was John
Wheeler who was particularly interested in this question and at that time there was a paper
written by two Russians Licious and kalatnikov who seemed to have proved that in the
general situation you didn't get Singularity if there were some complicated swishing around as
the thing collapses inwards and they become swirling out again in some way like that | had a
look at the paper I didn't really I didn't notice the mistake there was actually a serious error in



the paper which | think was discovered by belinski later who then collaborated with the
Russians but at the time there was it was nothing was wrong with the paper as far as people
knew | just wasn't totally convinced by the methods that they use so | started just thinking
thinking about this problem and we're using other kinds of techniques which for other
problems I'd been thinking about before which was a general arguments about surfaces and
future regions of surfaces and what is the boundary of a future look like whether its properties
and then you get light rays on the boundary and they start crossing over and producing
horrible caustics and Crossing regions and things like that but | could realize how you could
circumvent all these problems originally for quite a different reason but then | thought of
applying these ideas to the black hole we didn't call them black holes in those days that was
really John Wheeler | think largely who used that term but we they would just collapse
collapsing objects there was known from 1939 a paper by James Robert Oppenheimer and a
student of Snyder but they'd only considered a completely severely symmetrical cloud of dust
dust means no pressure it's focusymmetrical means that everything is falling directly to the
center so the fact that you get the singularity at the center wouldn't surprise anybody because
there's nothing to stop the matter there's no pressure there's nothing and so you get to sing
your life very artificial in general you don't expect it they will swish around and do something
else I'm swirling out that seemed to be the normal view but I've gone thinking about it using
the kinds of methods I'd been worrying about at the time and | thought of this concept of a
tracked surface which is a way of characterizing when a collapse had reached the point of no
return in a certain sense and that's something I tell the story of how that came to me when |
was crossing the street there was a | was being visited by Ivor Robinson who was a an
Englishman who was working in Dallas Texas but he had a wonderful way with words that
the Americans absolutely loved he certainly had a wonderful word with words and he was
talking about something I have no idea what we came to this road where we crossed the road
conversation stopped we got to the other end and when he left I remember having this strange
feeling inhalation what am | feeling elated about | had no idea I went through the things that
happened to me during the day what did | have for breakfast what am | walking through the
woods or and all these things which happened part of the usual thing no no not that not bad
crossing the street when the silence came and Ivor stopped talking I had this idea that | was
able to resurrect the idea fortunately of how to characterize without using any symmetry ideas
of a collapse that had gone too far and then | knew from the kinds of arguments I'd been
playing with without a lot of things what boundaries of Futures look like and once you have
this track surface condition a nice sketched out an argument which showed that you had to
have a singularity it was not | didn't have the best argument in fact the argument I use in the
paper | always feel embarrassed about this because it wasn't | had a really clumsy argument at
one point and Charlie misner with whom | shared and it's uh with my years as a research
fellow at Prince a prince and under John Wheeler

(02)- signaly z toho, co se stalo znamym jako kvasary, byly to extrémné energetické entity,
velmi z&hadné entity, protoze z rudého posuvu se zda, ze se od nas vzdaluji velmi velkou
rychlosti a normalni vysvétleni pro to by bylo dobfe, Ze jsou velmi velmi vzdaleny vesmir se
rozpina, takze tyto objekty, které nyni nazyvame kvasary zdroje téchto velmi silnych
radiovych signalti, musi byt velmi velmi vzdalené kvuli tomuto rudému posuvu, a pokud jsou
tak vzdalené, musi byt extrémné silné, pokud jsou tak silné, musi zahrnovat velké mnozstvi
hmoty, zna¢nou ¢ast hmoty v Galaxii nebo néco podobného, ale nemohly byt tak velke,



protoze odchylky v téchto signalech naznacuji, ze nemohou byt vétsi nez slunecni soustava,
kterd ma opravdu malé rozméry. Slunecni soustava, ale mate néco, co vypada jako télo
ptirody, nebo byste dostali, kdybyste ted’ mohli néco zhroutit do strukturované¢ho poloméru,
takze mé to zaujalo. John Wheeler se o tuto otdzku zvlaste zajimal a v té dobé& existoval
¢lanek napsany dvéma Rusy Liciousem a Kalatnikovem, ktefi, jak se zdalo, dokazali, ze v
obecné situaci jste neziskali Singularitu, pokud doslo _ -
skokova zména stavu g pre-big-bangu [l big-bangu, takjak ja popisuji a vysvétluji vznik
,tohoto* naseho vesmiru s hmotou ze stavu Vesmiru pted Tieskem, kdy existoval stav
Casoprostoru bez hmoty a byl plochy, nekfivy, nekone¢ny, bez plynuti ¢asu a bez rozpinani.
K¥iveni dimenzi je pak (pak po Tiesku) PRINCIPEM stavby hmoty a fyzikalnich poli
a...a dokonce spolu s PRINCIPEM stiidani symetrii s asymetriemi, jsou ,,generujicim se
vesmirem*, vnémz bézi plyne Cas, rozbaluji se dimenze délkové i Casové, a dokonce musi
vznikat 1 zékony, nové zakony, co je mizeme sefadit do posloupnosti, seznamu zakond,
pravidel a ,,povinnych systémi®... jako véc se zhrouti dovnitt a znovu se néjakym zplisobem
rozviii ven. Jinymi slovy : nekoneény plochy 3+3D ¢asoprostor (pied bog-bangem = pted
Svihnutim), bez hmoty, bez plynuti ¢asu, bez rozpinani, bez zakonu, se ,,zhrouti® tim
,,Svihem® (big-bang) |sty|em ,zktiveni dimenzi‘| do ,,kone¢né lokality* a od tohoto stavu
nastava nova geneze Vesmiru uz s hmotou, s tokem-plynutim ¢asu, s rozbalovavanim
prostoru, interakcemi elementd hmoty, atd. Pozor, opravim se : Ta kone¢na lokalita kiivych
dimenzi (na$ Vesmir...co zacal tou pseudo-singularitou), pak po vzniku plave stéle v tom
ptvodnim plochém nekone¢ném 3+3D Casoprostoru, pivodni Vesmir nezemfel, nezanikl.
Pied-big-bangovy vesmir, tedy onen stav plochého 3+3D casoprostoru, je stale vSude, je tu
,»,mezi nami* a je tu zakladnim rastrem, ptedivem, mfizkou, siti nektivych dimenzi 3+3 v niz
plavou lokality s kiivymi dimenzemi. ( tj. elementarni Castice, interakce, az ke slozité DNA,
galaxie, hvézdy, vSechna 4 pole ) Dival jsem se na papir, opravdu jsem si toho nevsiml,
nevsiml jsem si chyby, ve skute¢nosti byla v papiru vazna chyba, kterou, myslim, objevil
Belinski pozdgji ktefi pak spolupracovali s Rusy, ale v dobé¢, kdy existovaly, nebylo s
papirem nic Spatného, pokud lidé véd¢li, ze jsem nebyl Gplné presvédcen o metodach, které
pouzivaji, takZe jsem zacal jen pfemyslet o tomto problému a my' znovu pouzivat jiné druhy
technik, o kterych jsem u jinych problému pfemyslel diive, coz byly obecné argumenty o
povrsich a budoucich oblastech povrchii a o tom, jakd je hranice budouciho vzhledu jeji
vlastnosti a pak dostanete svételné paprsky na hranici a za¢nou piekracovat a produkovat
straSné Ziraviny a Crossing regiony a podobné véci, ale pochopil jsem, jak byste mohli obejit
vSechny tyto problémy pivodné z docela jiného divodu, ale pak mé napadlo aplikovanim
téchto myslenek na cernou diru, v té dob€ jsme jim nefikali ¢erné diry, to byl opravdu John
Wheeler, myslim, ze z velké ¢asti kdo pouzil tento termin, ale my bychom prosté zhroutili
kolabujici objekty tam byl znam z roku 1939 ¢lanek Jamese Roberta Oppenheimera a student
Snydera, ale uvazovali pouze o zcela siln¢ symetrickém oblaku prachu, znamena to, Ze Zadny
tlak, je to fokusymetrické, znamena to, ze vSe pada ptimo do stfedu, takze skutecnost, ze
ziskate singularitu ve stfedu, by nikoho nepiekvapila, protoZe nic, co by to zastavilo, neni
zadny tlak, nic neni, a tak si zazpivate svilj Zivot velmi uméle, obecné to neocekavate. Budu
Svihat kolem a dé€lat néco jiného, vifim ven, coZ se zdalo byt normalnim pohledem, ale
pfemyslel jsem o tom pomoci druhit metod, kterymi jsem si v t€ dobé délal starosti, a napadl
m¢ tento koncept sledovani povrch, coz je zpiisob, jak charakterizovat, kdyzZ kolaps v urcitém
smyslu dosahl bodu, odkud neni navratu, a to je néco, co vypravim piibéh o tom, jak se to ke
mn¢ dostalo, kdyZ jsem piechazel ulici, kde m¢ navstivil Ivor Robinson ktery byl Anglican,
ktery pracoval v Dallasu v Texasu, ale m¢l tzasny zptsob se slovy, kterd Ameri¢ané naprosto




milovali, ur¢ité¢ mel iizasné slovo se slovy a mluvil o né¢em, o ¢em nemam ponéti, co jsme
prisli na tuto cestu, kde jsme prekrocili cestu, rozhovor se zastavil, dostali jsme se na druhy
konec, a kdyz odesel, pamatuji si, Ze jsem mél ten zvlastni pocit, vdechoval jsem, z ¢eho se
citim povzneseny, netusil jsem, Ze jsem si prosel vécmi, které¢ se mi béhem dne staly, co jsem
m¢él na prestavku jak chodim lesem nebo a vsechny tyhle véci, které se staly soucasti
obvyklych véci ne ne, to neni Spatné piejit ulici, kdyz nastalo ticho a Ivor pfestal mluvit, mél
jsem napad, ze se mi nastésti podafilo tuto myslenku vzkiisit jak bez pouziti jakékoli symetrie
charakterizovat myslenky kolapsu, ktery zasel pftili§ daleko, a pak jsem z téch druhti
argumentq, se kterymi jsem si hral bez spousty véci, védél, jak vypadaji hranice budoucnosti,
a jakmile budete mit tento povrch drahy podminka pekny nacrtnuty argument, ktery ukézal, ze
jste museli mit vyjimecnost, nebyl jsem nemél nejlepsi argument ve skute¢nosti argument,
ktery pouzivam v novinach, vzdy se za to stydim, protoze to nebylo, mél jsem v jednu chvili
opravdu neohrabanou hadku a Charlie Misner, se kterym jsem to sdilel, a je to s mymi lety
vyzkumného pracovnika v Prince a princi a pod Johnem Wheelerem

(03)- and I learned a lot of physics from China business and he told me a better word he
thought he'd already told me this better way and | knew it already for some stupid reason |
had thought of using it in the argument but when | described the argument that's why | always
use the death away but anyway that that was the origin of this paper what reaction do people
have | think quite typical I well I remember visiting Princeton a little while later than this and
Bob Dickey who is a very distinguished physicist and he came up to me slapped me on the
back and said you've done it you've shown gender relativity is wrong and | think this was a
common do that people had because you got these singularities and | have a suspicion that if
Einstein had been alive at that time and I'd sort of had the chance to explain this to Einstein he
would have had a similar view but that tells you the general relativity is wrong you shouldn't
get singularities it wasn't quite the viewer | had my own View okay well something else has
to replace general relativity when curvature has become so strong that you have to bring in
quantum gravity that's probably true but it doesn't help you very much in this this kind of
situation but um that was sort of the origin of the paper in fact | gave talks at the conferences
there were these Texas conferences that initially were held every year | think and | usually
gave a talk about what Nick came to be known as black holes was that your 1965 paper
gravitational collapse and space-time singularities yes indeed that was that paper yes okay
great um what kind of mathematics did you use in that paper in your developmental work uh
that analyze the properties of space-time because many give you credit for bringing new
mathematics to uh um to assess and evaluate the nature of space-time yes we see that sort of
town there were two approaches people would have to do this kind of problem or general
relativity in general one of them would be defined Exact Solutions and the short shell solution
was one very famous one and the cursed solution another famous example which describes
black holes rotating black holes um when they settle down but you see that's not very good
when you're looking at the collapse because it's going to be something very complicated so
Exact Solutions aren't much help the other kind of techniques that people would have used
would would be in computers methods you put the thing on a computer and you chug away
well the computer methods were not very Advanced at that time you wouldn't have been able
to get very far at all even now to know whether you're actually getting a singularity or is it
just that you've overloaded something on the computer I mean is it that the computers can't
handle curvatures which get so big or something like that um is it really a singularity it doesn't



quite answer the question | suppose that's probably the way people would have gone without
these kinds of techniques but | developed quite different techniques which were had to do
some people call them topology they're partly topological that means you're looking at
properties of spaces where you're not not interested in distances and things like that isn't quite
that once looking at a um you see it's a kind of geometry which hadn't been much studied
mathematically you see general relativity uses what people would say Romanian geometry
now it's not quite right because Romanian geometry it certainly is they're using the formalism
that Riemann had introduced initially and then the Italian German shepherchief return people
like that had developed these techniques unfortunately the techniques were there so when
Einstein developed his theory he could well through his his colleague was able to um to
access this body of understandable now this body of mathematical understanding was what
we now refer to as Romanian geometry now Romanian geometry isn't really quite the kind of
geometry which is used in general relativity and let me try and explain this in a certain way
it's really what you call minkowsky in Geometry except the word mccaskill is misleading it is
due to minkowski put it like that there was this mathematician who got a way of
understanding relativity now when I say relativity now | mean special relativity that was the
relativity Theory before gravity is brought into the picture you have speed of light and how
things behave when you get to the speed of light when you approach the speed of light and
people even Einstein tended to talk about this in terms of transforming from one set of
observers to another and the name relativity even comes about because you're thinking of it in
that kind of way different observers measure different things and they're all relative to each
other and the concepts become relative which is a bit misleading what minkowski did was to

(03)- a naucil jsem se hodn¢ fyziky z ¢inského byznysu a fekl mi lepsi slovo, myslel si, Ze uz
mi to fekl 1épe, a ja to uz védel z néjakého hloupého diivodu, napadlo mée to pouzit v
argumentu ale kdyz jsem popisoval argument, proto vzdy pouzivam smrt pryc, ale
kazdopadné to byl ptivod tohoto papiru, jaké reakce maji lidé, myslim, Ze docela typicke,
dobfe si pamatuji, Ze jsem o chvili pozdéji navstivil Princeton a Boba Dickeyho, ktery je
velmi uznavany fyzik a pfisel ke mné, placl mé po zadech a tekl, Ze jsi to udélal, ukazal jsi, ze
genderova relativita je Spatnd, a myslim, Ze to bylo bézné, co lidé dé€lali, protoze ty mas tyto
singularity a j4 mam podezieni, Ze kdyby Einstein byl v t¢ dob€ nazivu a ja bych mél mozZnost
to Einsteinovi vysvétlit, mél by podobny nazor, ale to vam fikd, ze obecna teorie relativity je
Spatna, nem¢li byste dostavat singularity, to nebylo docela divak M¢l jsem svij vlastni Pohled
v potadku dobie, néco jiného musi nahradit obecnou relativitu, kdyz zaktiveni zesililo tak, Ze
musite zavést kvantovou gravitaci, coz je pravdépodobné pravda, ale v této situaci vam to
moc nepomuize, ale hm, to byl tak trochu ptivod toho ¢lanku, ve skutecnosti jsem mluvil na
konferencich, byly to ty texaské konference, které se zpo€atku konaly kazdy rok, myslim, a
obvykle jsem mluvil o tom, ¢emu se Nick fikalo ¢erné diry. Bylo to, Ze vase Gravitacni kolaps
papiru z roku 1965 a singularity ¢asoprostoru ano skute¢né to byl ten papir ano, dobfe, skv¢le,
jaky druh matematiky jste v tomto ¢lanku pouZili ve své vyvojové praci, uh, ktera analyzuje
vlastnosti ¢asoprostoru, protoZze mnozi vam pfipisuji nové matematika k posouzeni a
vyhodnoceni povahy ¢asoprostoru ano, vidime, ze ve mésté existovaly dva pfistupy, které by
lidé museli fesit tento druh problému nebo obecna teorie relativity obecné, jeden z nich by byl
definovan presna feseni a kratka shell feseni bylo jedno velmi slavné a prokleté feseni dalsi
slavny ptiklad, ktery popisuje ¢erné diry rotujici Cerné diry, kdyZ se usadi, ale vidite, ze to
neni moc dobré, kdyz se divate na kolaps, protoze to bude néco velmi komplikovaného, takze



Pfesna feSeni moc nepomadhaji, jiny druh technik, které by lidé pouzili, by byly v
pocitacovych metodach, vlozite véc do pocitace a dobie se zbavite, pofitaové metody nebyly
v té dobé piilis pokrocilé, neméli byste je. Byl schopen se dostat velmi daleko, dokonce i
nyni, abyste véd¢l, zda skutecné ziskavate singularitu, nebo je to jen tim, Ze jste néco pretizili
na pocitaci. Myslim tim, Ze pocitace nezvladaji zakfiveni, ktera se tak zvétsi nebo néco
takového ehm, je to opravdu singularita, upIné to neodpovida na otazku. Pfedpokladam, ze to
je pravdépodobné zptisob, jakym by lidé §li bez téchto technik, ale vyvinul jsem docela
odlisné techniky, které¢ museli udélat, nékteti lidé jim fikaji topologie. Je ¢aste¢né
topologicky, coz znamena, Ze se divate na vlastnosti prostord, kde vas nezajimaji vzdalenosti
a podobné véci nejsou tplné ono, jakmile se podivate na um, vidite, ze je to druh geometrie,
ktera nebyla pftili§ studovana matematicky vidite, ze obecna teorie relativity pouziva to, co by
lidé rekli, rumunska geometrie ( a bulharské konstanty ) to ted’ neni uplné v potfadku,
protoze rumunska geometrie to urcité je, ze pouZzivaji formalismus, ktery puvodné zavedl
Riemann a poté italsky némecky ovéak, ktery tyto techniky vyvinul, bohuzel existovaly
techniky, takze kdyZz Einstein rozvinul svou teorii, mohl se prostiednictvim svého kolegy
dobfe dostat k tomuto souboru pochopitelnych nyni tento soubor matematického porozuméni
byl tim, co nyni nazyvadme rumunskou geometrii, nyni rumunska geometrie neni ve
skutecnosti tak docela druh geometrie, ktera se pouziva v obecné relativité, a dovolte mi,
abych to zkusil a vysvétlil to uréitym zptisobem, je to opravdu to, cemu v geometrii fikate
Minkowsky, kromé¢ toho, ze slovo Mccaskill je zavadéjici, je to kviili Minkowskimu, ekl to
tak, ze tam byl matematik, ktery dostal zptisob chépani relativity, kdyz ted’ fikam relativitu,
méam na mysli specidlni relativitu, ktera byla tou teorii relativity, nez byla gravitace uvedena
do obrazu, mate rychlost svétla a jak se véci chovaji, kdyz se dostanete na rychlost svétla,
kdyzZ se pribliZite rychlosti svétla a 1idé, dokonce 1 Einstein, mél tendenci o tom mluvit ve
smyslu transformace z jedné sady pozorovatelt na druhou (!) okomentovat a nazev
>relativita< dokonce vznikl, protoZe o tom uvazujete takovym zptisobem, riizni pozorovatelé
méii riizné véci a vSechny jsou relativni. K sob& navzajem a pojmy se stavaji relativnimi, coz
je trochu zavadéjici, co Minkowski udélal

(04)- show no it's kind of geometry it's like euclidean geometry but instead of having more
pluses you see in the plethian geometry if you want to know the distance between two points
in unit coordinates you put the square root of the sum of the squares of all the coordinates and
that's the sort of thing you do to talk about ordinary you can geometry and coordinates now
what Michelle Costa showed is if you change a sign you have squares of sums of squares no
you don't you put some minus signs in then you get what we refer to as minkoff's geometry
Einstein when he first saw it | thought it was mathematical sophistry and not very important
but you realize later no that's the way to look at it all these ideas are special relativity they're
just a form of geometry it's a different kind of form of geometry where you have space and
time they're on a certain equal footing but there's a sign Difference A Plus and a minus so you
use a minus sign rather than the plus sign in some way | won't go into the details of that but
there's time directions have a different sign from the space dimensions once you've got that
idea it's not hard to see how to adopt that kind of geometry to this minkowski and kind of
geometry now the term minkaskian now is a little bit confusing to me here because the term
means the flat space that you costly actually introduced when you go beyond that and that was
Einstein's huge Revolution was to understand you take Minkowski in Geometry is the flat
space version and you now bend it so you have a curved space time so you're using the ideas



of Riemann the love achievement there in these other Italian geometers and you combine
them with the idea of nikosuke and it's that combining which people didn't take on really it
was confusing to people if you don't realize it's not really Romanian geometry because you've
got a difference in the sign and it's really a different subject and it's that subject this is the
answer to your question somewhat complicated the answer I'm afraid the answer your
question is is this subject of when you take the geometry that's in the um Romanian geometry
which is curved space time but you use the notion of distance where the distance is really a
time and you have these pluses and minuses and which aren't all the same sign and once
you've got used to that the kind of geometry you're using or the kind of topology the kind of
geometry when | said topology | mean you're not actually looking at Exact Solutions most of
the time you're looking at General features which these Solutions have to have and you get a
feeling for that kind of geometry and that's what I suppose | wasn't actually quite the first
person to do this there were a few people but they hadn't got very far and | was able to use
theorems in this kind of geometry which hadn't been really explored before in any deep way
to show how you can prove these Singularity theorems in general relativity and it was really a
subject which took off from there um then a few years later | think uh maybe 1969-ish you
began an association with Stephen Hawking um in further developing what happens when all
black matter collapses into a a singularity this geometric point in space where mass is
theoretically compressed to an infinite a density and zero volume which sounds you know
very difficult to conceive of how did that process begin and what what was what was the
additive feature perhaps I should clarify the history a little bit um according to the movie he
said | gave a talk at King's College on this collapse theorem which | just described for black
holes and uh according to the movie Stephen Hawking was there with spots coming out of his
head or something being inspired by the talking he wasn't actually there he was not present |
was very proud of the occasion because John Singh was there who was a an Irish relatively
relativists who had two books which were written from a geometrical point of view and so |
really liked his books and | felt very pleased that he was there but Dennis Sharma heard about
my talk Dennis Sharma was in Cambridge and had his group there and asked um whether |
would give a repeat of my talk at King's College in Cambridge and Stephen Hawking was
there and not only that but | gave a private session after the talk that | gave to Stephen and
George Ellis possibly Brandon Carter I don't think he's not sure he was there but certainly
George Ellis was there and he and Stephen had been working on certain theorems but they
realized that these techniques that I'd been using were something that could go off in a
different attack altogether Stephen very quickly picked up on the arguments | was using and
applied them to a cosmological situation in a rather limited sense but it was a good argument
and he then sort of took on it took off on his own and developed these techniques at that time
| was interested in other things | kept in contact with Stephen but I didn't uh do much with

(04)- ukaz ne, je to druh geometrie, je to jako euklidovska geometrie, ale misto toho, abys
mél vice plusti, které vidis v plethianské geometriil, pokud chces znat vzdalenost mezi dvéma
body v jednotkovych soutadnicich, dej druhou odmocninu ze souctu Ctvercii vSech soufadnic
a to je ten druh véci, které délate, kdyz mluvite o obyCejné geometrii a souradnicich. Ted’ to,
co Michelle Costa ukazala, je, Ze kdyZz zménite znaménko, mate ¢tverce souctl ¢tverct ne,
nevlozite do nich n¢jaké minus pak dostanete to, co nazyvame Minkoffovou geometrii.
Einstein, kdyZ to poprvé vidél, myslel jsem, Ze je to matematicka sofistika a neni to pfilis
dilezité, ale pozdé&ji si uvédomite, Ze ne takhle se na to divat. VSechny tyto myslenky jsou




specialni teorie relativity, jsou jen formou z geometrie, je to jiny druh geometrie, kde méate
prostor a ¢as, jsou na stejné trovni, ale je tam znaménko ,,rozdil*, a ,,plus® a ,,minus*, takze
n&jakym zpiisobem| pouzivate znaménko minus namisto znaménka plus. Nezabirejte to do
detailt, ale existuji ¢asové sméry, které maji jiné znaménko nez prostorové dimenze, jakmile
ziskate tuto predstavu, neni t€zké pochopit, jak tento druh geometrie pievzit tomuto
Minkowskému. A druh geometrie, nyni termin >Minkaskian< ted’ je to pro m¢ trochu
matouci, protoze tento termin znamena plochy prostor, ktery jste vlastné nakladné zavedli,
kdyz to prekrocite, a to byla obrovska Einsteinova revoluce spocivajici v pochopeni, ze
vezmete Minkowskiho v Geometrii je verze plochého prostoru a nyni ho ohybate (1)
trajektorie pohybu objektu se pootaci, geometrie pohybu kopiruje kiivost sité¢ Casoprostoru
takze mate zakiiveny Casoprostor, O.K. takze vyuzivate myslenky Riemanna, milostny uspéch
tam v téchto dalSich italskych geometrech a kombinujete je s myslenkou Nikosuke (to je kdo
?) a pravé to kombinovani, které lidé nepfijali, bylo opravdu matouci. Lidé, pokud si
neuvédomujete, ze to ve skute¢nosti neni rumunské geometrie, protoze mate rozdil ve
znaménku a je to opravdu jiny pfedmét a je to ten predmét, toto je odpoveéd’ na vasi otazku
pon¢kud komplikovana odpovéd’. Obavam se, ze odpoveéd’ vase Otazkou je, zda je toto téma,
kdy vezmete geometrii, ktera je v um rumunské geometrii, coz je zakiiveny ¢asoprostor, ale
pouzijete pojem vzdalenosti, kde vzdalenost je ve skutecnosti ¢as a mate tyto plusy a minusy
a které nejsou vSechny stejné znameni. A jakmile si na to zvyknete, druh geometrie, kterou
pouzivate, nebo druh topologie druh geometrie, kdyz jsem fekl topologii, myslim tim, Ze se
vétsinu ¢asu nedivate na Exact Solutions. Kdyz se podivate na Obecné vlastnosti, které tato
feSeni musi mit, ziskate cit pro tento druh geometrie a to je to, co predpokladam, ze jsem
vlastné nebyl uplné prvni, kdo to udélal, bylo par lidi, ale daleko se nedostali. A byl jsem
schopen pouzit teorémy v tomto druhu geometrie, kterd nebyla piedtim zddnym hlubokym
zpusobem prozkoumana, abych ukézal, jak mlZete dokdzat tyto teorémy o singularité v
obecné teorémy relativity a bylo to skute¢né téma, které se odtud odvijelo. O n¢kolik let
pozd¢ji, myslim, moznd v roce 1969 jste zacali spolupracovat se Stephenem Hawkingem pfi
dal$im vyvoji toho, co se stane, kdyz se vSechna ¢ernd hmota zhrouti do singularity tohoto
geometrického bodu v prostoru, kde je hmota teoreticky stlacena na nekonecnou hustotu a
nulovy objem, ktery zni, vite, ze je velmi té€zké si predstavit, jak tento proces zacal a co bylo
co bylo aditivnim rysem, mozna bych mél trochu objasnit historii um podle filmu, o kterém
fekl, Ze jsem mél prednasku na King's College 0 této teorému kolapsu, ktery Praveé jsem
popsal ¢erné diry a podle filmu tam byl Stephen Hawking a z jeho hlavy vychézely skvrny
nebo néco inspirovaného tim, jak mluvil, ve skute¢nosti tam nebyl nebyl jsem na tuto
prilezitost velmi hrdy, protoze John Singh byl tam irsky relativné relativista, ktery me¢l dveé
knihy, které byly napsany z geometrického hlediska, a tak se mi jeho knihy opravdu libily a
byl jsem velmi rad, Ze tam byl, ale Dennis Sharma slysel o mé ptednasce. Dennis Sharma byl
v Cambridge a mé¢l tam svou skupinu a zeptal se um, zda bych zopakoval svou piednasku na
King's College v Cambridge a byl tam Stephen Hawking a nejen to, ale po proslovu, ktery
jsem dal Stephenovi a George Ellisovi, mozna Brandonovi, jsem mél soukromé sezeni.
Carter Nemyslim si, Ze si neni jisty, ze tam byl, ale urc¢ité tam byl George Ellis a on a Stephen
pracovali na urcitych teorémech, ale uvédomili si, Ze tyto techniky, které jsem pouzival, byly
néco, co by se mohlo spustit jinym ttokem. Stephen se celkem rychle chopil argumentt, které
jsem pouzival, a aplikoval je na kosmologickou situaci v ponékud omezeném smyslu, ale byl
to dobry argument a pak to tak n&jak prevzal, vzlétl sam, je tu vidét (a citit), ze Roger se zlobi,
vycita Stephenovi, Ze mu néco sebral a v té dobé tyto techniky vyvinul. Zajimaly mé dalsi
véci, které jsem udrzoval v kontaktu se Stephenem, ale moc jsem s nimi ned¢lal




(05)- him except towards the end there was a series of talks that | gave in Seattle they were
John Wheeler and Cecile DeWitt had organized a series of talks there and | had to give a
series of 12 lectures they got a lot of collection of mathematicians and physicists together
these were called the Battelle ROM contra and | remember wasting a lot of time on one area
and I'd only left three lectures for my theorems and and talking about the singularities and
black holes in the song so the first talk | actually talked about the trial Shield Singularity case
then the second talk so these are the three talks for the end | gave | think it was | think 12
lectures | can't even remember whether it was 12 or 24 quite a lot of lectures and uh only right
at the end did I leave myself enough time to give these three talks one was on the short-term
solution one was on my Singularity theorem which I've just talked about and the final one was
all on on Stephen's theorem she's had several different films published articles in the world
society and | had to get this talk the next day and I hadn't left myself and not enough time

so what on Earth do | do so | spent most of the night trying to work out one theorem which
encompassed all the results that Stephen had which 1 finally did I gave this talk and when |
got back to England I phoned up Stephen I said look I've got this new theorem which | could
and he said yes so have | so he's actually found it independently and then we wrote a paper
together which was the two papers with one for the gravity prize which we've got second
prize the other one was we wrote for the Royal Society we wrote a long detailed paper so that
was the only real collaboration we had Roger Looking Back Now from the perspective of
2022 a couple years after you're a Nobel for this uh how has the argument uh stood up uh and
what kind of nuances or improvements do you see in our understanding after so many years
yes well as as | said Stephen picked up on the cosmology end of the arguments showing that
the singularities were generic also in that situation however | was always very troubled by the
although you see the singularity in the Big Bang is in the past and the ones in the gravitational
collapse the black holes is in the future and you just have one way or the other but when you
look at the details of these things it's extremely different that is to say the singularities in
black holes were utterly different from the one in the Big Bang and | don't think people have
really even now faced up to this it was a thing that troubled me very greatly it's all Hub tied
up with the second law of thermodynamics but it almost is the second law of
Thermodynamics and | remember giving a talk in Caltech where um I think Feynman was
there and | described this big puzzle you see when you see the earliest what's the earliest
evidence we see of the Big Bang there's this thing called the microwave background you see
this radiation coming from the the big bang it's the clearest evidence that there was a big bang
is the micro background but this microwave background one of the most uh the earliest
observation of this thing was that it had this called a plank Spectrum what that means is that
you're looking at the very most random thing you possibly could so you're looking at photons
coming from this very very early stage and it is random as it possibly could be now what does
the second law of Thermodynamics tell you it says things get more and more random as time
goes on so when you go to see the earliest thing you've ever seen and you find it's the most
random thing you've ever seen how can it get more random to me this was a great great puzzle
um fundamental difficulty about the whole situation you're seeing the most random thing in
the universe people say oh well the universe is expanding it but you think about it at the door
that's not the answer it certainly isn't the answer what is the answer the answer is that what
you're seeing in the microwave background is basically photons and matter in its most random
state there is something else that you're seeing that is its uniformity over the sky now it's



uniformity over the sky you might say that's also random as far as matter and radiation is
concerned yes it is but how about gravity gravity behaves in a very different way you can
think of this in terms of stars and galaxies and they sort of pump together and they perform
black holes and the entropy is going up and up and up and up so as the thing entropy goes up
as far as gravity is concerned the thing is getting much less uniform so the uniformity in the
sky is telling you that gravity the gravitational degrees of freedom were simply not activated
so in the very early Universe you have this extraordinary puzzle that whereas everything else
is as random as it could be seemingly gravity was not it was not taking part in this
Randomness it was aloof from it all it's very different you have to have a theory which

(05)- on kromé toho, Ze ke konci byla série prednasek, které jsem prednesl v Seattlu, byli to
John Wheeler a Cecile DeWittova tam zorganizovali sérii pfednasek a musel jsem piednést
sérii 12 piednasek, které ziskali hodné matematikt a fyzikd dohromady se jim fikalo kontra
Battelle ROM a pamatuji si, Ze jsem ztracel spoustu ¢asu v jedné oblasti a nechal jsem jen tfi
prednasky na své véty a mluvil o singularitach a ¢ernych dirach v pisni, takze
prednaska Vlastné jsem mluvil o soudnim piipadu Shield Singularity, pak jsem mluvil o
, takZe tohle jsou tFi prednasky na konec, které jsem ptrednesl Myslim, Ze to bylo
myslim 12 pfednasek, ani si nepamatuji, jestli to bylo 12 nebo 24, docela hodné ptednések a
uh, az na konci jsem si nechal dost ¢asu na to, abych dal tyto tfi pfednasky, jedna byla o
kratkodobém feSeni, jedna byla 0 mé vété o singularité, o které jsem pravé mluvil, a posledni
byla celd o Stephenové teorému, ktery méla nékolik riiznych filma publikovalo ¢lanky ve
svétoveé spolecnosti a ja jsem musel druhy den dostat tuto prednaSku a nenechal jsem sebe a
nemél dost Casu tak co proboha mam délat, takze jsem vétSinu noci stravil tim, zZe jsem se
snazil pfijit na jednu vétu, kterd zahrnovala vSechny vysledky, které mé¢l Stephen, coz jsem
nakonec udélal, ptfednesl jsem tuto pfednasku a kdyz jsem se vratil do Anglie, zavolal jsem
Stephenovi Rekl jsem, podivej ‘Mém tuto novou VétuL kterou jsem mohl, a on fekl ano, takze
jinaSel nezavisle, a pak jsme spolu napsali praci, coz byly dva papiry, z nichz jeden byl za
cenu gravitace, ktery dostal druhou cenu, druhy jeden byl, ktery jsme napsali pro Kralovskou
spole¢nost, napsali jsme dlouhy podrobny ¢lanek, takZe to byla jedina skute¢né spoluprace,
kterou jsme méli Roger Looking Back Now z perspektivy roku 2022 par let poté, co jste za
to Nobelovou cenou, jak obstal argument uh up, a jaké nuance nebo zlepSeni vidite v nasem
chapani po tolika letech ano, jak jsem fekl, Stephen se chopil kosmologického konce
argumentq, které ukazuji, ze singularity byly také v této situaci obecné, ale ja jsem byl vzdy
velmi znepokojen tim, Ze ackoli vidite, ze singularita ve Velkém tfesku je v minulosti a ty v
gravitacnim kolapsu, ¢erné diry jsou v budoucnosti a vy prosté¢ mate jednu nebo druhou cestu,
ale kdyz se podivate na detaily téchto véci, je to extrémné odli$né, to znamena, Ze
singularity v ¢ernych dirach byly naprosto odli§né jod téch ve Velkém tieskul
Nest’asttny Hubble a z ného nest’astna singularita ...citace z jiného text-bloku :

Pokud mame presnou hodnotu HO, miizeme pretocit historii vesmiru do singularity a
vypocitat, kdy doslo k velkému tiesku. Jenze v tom to je, ta giganticka chyba modelu|.
Rozpinani totiz skonci v té nestastné ,,bodoveé * singularité s nulovym objemem, nekonecnou
hustotou a v§im moznym Spatnym. Kdezto znamena rozbalovani dimenzi 3+3
dimenzionalniho casoprostoru (ktery se vynoril po velkéem tresku jako extrémné kiiva péna,
vrici kotel, plazma) a to nikoliv ze silgularity, ale rozbalovani z vakua, z planckovych skal




100 m, 10%2 sec. , a to kdekoliv, ¢ili vesmir se rozbaluje vsude kolem nas, na chodniku,

v lese, v dolech na zlato, v prdzdnoté mezi galaxiemi a dokonce i furt, kdykoliv, stdle, nikoliv

jen jednou v singularite. Ve viicim vakuu, v péné dimenzi se rodi virtuani pary castic (narodi
se a hned anihiluji), a zirejmé se tam i rekrutuje emergentné temnd energie ,,z Niceho ', a ma

tu vlastnost, Ze se ji rodi tolik, aby hustota této temné energie byla konstantni v case, Cili mizi
ono Silené, priblblé zrychlené rozpinani Univerza.

ROZPINANI NE, ROZBALOVANI ANO.

http://www.hypothesis-of-universe.com/docs/c/c 053.jpg

..a nemyslim si, ze by tomu lidé Celili ani nyni, byla to véc, kterd mé velmi znepokojovala, je
to vSechno svazané Hubblem ?? s druhym termodynamickym zakonem, ale je to skoro druhy
termodynamicky zadkon a pamatuji si, Ze jsem mél prednasku v Caltech, kde um, myslim, ze
tam byl Feynman a popsal jsem tuhle velkou hadanku, kterou uvidite, kdyz uvidite nejdtive,
jaky je nejstarsi dikaz, ktery vidime Velky ttesk je tu véc zvana mikrovinné pozadi, vidite
toto zafeni ptichazejici z velkého tfesku, je to nejjasnéjsi dikaz, ze doslo k velkému tiesku, je
mikropozadi, ale toto mikrovlnné pozadi bylo jednim z nejstarSich pozorovani této véci bylo
ze se to nazyvalo Plank Spectrum, co to znamena, Ze se divate na tu uplné nejnahodnéjsi véc,
jakou byste mohli, takze se divate na fotony pochdzejici z tohoto velmi raného stadia a je to
nahodne, jak by to mohlo byt nyni. Co vam fika druhy termodynamicky zakon, ktery fika, ze
véci jsou s postupem casu stale ndhodnéjsi, takze kdyz se jdete podivat na to nejranéjsi, co
jste kdy vidéli, a zjistite, Ze je to ta nejndhodnéjsi véc, jakou jste kdy vidéli. Ptipadalo mi to
nahodnéjsi, tohle byla skvéla velka hddanka um zésadni obtiZnost celé situace, kterou vidis ta
nejndhodnéjsi véc ve vesmiru, lidé fikaji, dobfe, vesmir se rozsituje, ale ty na to mysli§ u
dvefi, které nejsou odpoveéd’ to rozhodné neni odpoveéd’ jaké je odpovéd odpoved’ je, Ze to, co
vidite na mikrovlnném pozadi, jsou v podstaté fotony a hmota v jejim nejnahodnéj$im stavu,
je tu jesté néco, co vidite, je jeji uniformita nad obloha nyni je to uniformita nad oblohou, dalo
by se fici, Ze je to také nahodné, pokud jde o hmotu a zafeni, ano to je, ale jak je to

s gravitaci? Gravitace se chova velmi odliSnym zptsobem, muzete si to piedstavit z hlediska
hvézd a galaxii a oni tak néjak pumpuji dohromady a provad¢ji cerné diry a entropie stoupa a
stoupé a stoupé a stoupd, takze jak entropie véci stoupa, pokud jde o gravitaci, véc je mnohem
mén¢ jednotnd, takze uniformita na obloze vam tika, ze gravitace gravitacni stupné volnosti
prosté nebyly aktivovany, takze ve velmi raném vesmiru mate tuto mimoiadnou hadanku, ze
zatimco vSechno ostatni je tak ndhodné, jak to zdanlivé mlize byt, gravitace se netucastnila této
néhodnosti, byla od toho vSeho vzdalena, velmi odlisné..,, musite mit teorii, ano, gravitace je
nelinearni stav kontinua, z globalniho pohledu, ( posuzujeme-li cely vesmir, nema libovolnou
lokalitu bez gravitacni kiivosti),( gravitace je stejny ,,druh zakfiveni dimenzi* at’ uz je ten
vesmir v dané pozici jakkoliv velky ), kdezto mikroskopické stavy kiivosti dimenzi jsou tak
,,Vitivé, chaotické, pénovité®, Ze predvadeji stav ¢asoprostoru tj. stav dimenzi v Symetrickém
linedrnim pfedvedeni...tedy jesté presnéji feceno : mikrosvét se chova podle Principu stiidani
symetrii s asymetriemi, ktera

(06)- explains why gravity is so different from everything else in the beginning and my
initial reaction to this was okay everything is sort of quantum gravity at the beginning or
something like that but it's got to be a very very peculiar kind of quantum gravity in which it's
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very time asymmetrical with the gravitational degrees of it | used to call it the what I call the
vial curvature hypothesis Val w e y | is a great mathematician who understood the general
relativity extremely well and the fact that the curvature which describes gravity is a particular
kind of curvature it's What's called the conformal curvature or the vile curvature and what you
see is that kind of curvature was not activated in the early universe and why was that if it was
just quantum gravity why isn't that a symmetrical theory in time so | had this view for quite a
long time which is okay yeah it's quantum gravity but it's a very very peculiar kind of
quantum gravity it's nothing like any kind of quantum mechanics we've ever seen and if
you're just trying to quantize gravity you're not going to get it so that was a view | had I still
sort of hold that view but it's not the answer which | would describe I think in the uh maybe in
a different way so you you in essence are are challenging the standard model of Lambda cold
Arc model for the origin of the universe uh um and you propose a different uh solution
conformal cyclic cosmology um how does that work go what are the fundamental differences
between the two and what kind of evidence do you believe supports conformal cyclic
cosmology it's rather ironic in a way that the term Lambda code dark matter and ACDM
called dark matter I'm agreeing with both of those things they're just as a man that is there in
the form of a cosmological constant that would imagine about that there is this thing called
the cosmological constant which seems to be what's causing the exponential expansion we see
for the very very distant things in the universe sure | think that's right Lambda | agree with
code Dark Matter sure that's there too but I'm not complaining about the elements of that
theory it's just it seems to take people in what | regard as the wrong direction quite
understandably because the point of view that | maintain is outrageous and in fact when | used
to give talks about it | always do support outrageous apparently as a defense against other
people calling it outrageous no no I've already said that you see well as as we say in
Consciousness as we say in cosmology the question is not whether it's outrageous the question
is is that is it at outrageous enough exactly is that right yes well the argument so yeah the
argument is that the Big Bang was not the beginning but you have to take a view which isn't
the usual view that people have in general relativity it's not diff the view is a question of
emphasis but in some sense the like columns or the null cones are more fundamental than the
metric this means that if you like the geometry determined by massless objects or photons
things which don't have any Mass is more basic than the geometry where you have distances
and times my tends to think of distances and times as the metrical structure but think of that as
a secondary notion and it's quite a useful way of thinking about it because the metric is a
quantity which has 10 numbers to Define it per point so at every point of space-time we have
four dimensions of space-time at every point you have four number which tells you what the
metric is that's the use of the young expression which says the S squared equals and it's that's
the metric and it has 10 numbers to Define now nine of those numbers Define the just where
the light cone is and when sn9 | really mean the independent ratios of those 10 numbers the
independent ratios | don't I'm not interested in overall scaling I'm just interested in
independent ratios of those 10 numbers which are nine independent ratios that tells you the
like current or the null cone it tells you how photons go so you they in space time you have
this current thing and you have a history of a photon it goes along with these cones it's the
way life behaves if you have anything else which had no Mass it would just respect those
cones it would not be interested in anything else when I say anything else what's the tenth
component the tenth component is determined by Mass and that is to the two most
fundamental equations of 20th century physics one of them just crept into the 20th century
one of them of course is Einstein's E equals MC squared C is just a constant so it tells you



energy that's the E and M that's the M energy and mass are equivalent and in Mass are
equivalent that's E equals m z squared so you just tells you the relationship between the two

(06)- vysvétluje, proc je gravitace tak odli$na od vSeho ostatniho po velkem
tresku je stav Casoprostoru pénovity, tedy v ,,pénovité* kiivosti jsou vSechny dimenze (a takto
se stav ¢p nachazi v >rovnovaze<). ,,Soucasn¢, soubézné* koexistuje s timto ,,pénovitym*
(chaotickym) stavem i ,,stav takovych jinych kiivosti dimenzi*, ktery bude mit >povahu<
které my fikame gravitace. Cili stav gravitace je nechaoticka kfivost, mirna kivost, ktera
»plave® na ,,pénovitém* stavu dimenzi. Mame tu tedy >dva stavy< specifické kiivosti. Jenze
vesmir si stavi ,,tfeti stav kiivosti* tak, ze v péné dimenzi, viici péné, bude balit, svinovat
dimenze do ,,balicku‘ tak, ze tyto budou ,,do sebe proriistat” |[nevim jak bych to fekl volbou
jesté lepsich slovicek]| a tyto balicky budou elementarnimi ¢asticemi s vlastnostmi a chovanim
,»coby hmota*. Takze : Vesmir po velkém tfesku ,,ptivodni 3+3 ¢asoprostor zkiivi (péna =
plazma). A tato péna se bude

a) (do ktivosti gravitace) a

b) lsbalovat [do kiivosti tfi stavii chovéani = fyzikalni pole, a

c) do tiretiho typu ,,baleni-zabaleni : klubicka, budou to balicky
dimenzi...vznikne sada elementl - ¢astice pro interak¢ni chovani a to uz bude hmota.
Casoprostor v tomto Jsoucnu, ,,porcovany na stavy“ nebude ,,sam*. Bude tu druha
posloupnost né¢eho, ¢emu se bude fikat : zakony, pravidla, fady, principy, apod. a moje
prvotni reakce na to byla v pofadku, na zac¢atku je vSechno néco jako kvantova gravitace nebo
néco takového, ale musi to byt velmi zvlastni druh kvantové gravitace ve kterém je Casové
velmi asymetricky s jeho gravitacnimi stupni. Ja ,,kvantovanou* gravitaci nemam rad.
Kvantovani dimenzi, které uz jsou pied zahdjenim sekani macetou, kiivé, abychom tou
macetou vyrobili ,,na dimenzi = z dimenze* koucicky (intervaly délkové + intervaly asové) a
tyto intervaly pak poskladali zasebou aby vysledkem byla linearni pifimka, dimenze

nekiiva. .., tak takovy umysl fyziki nevim k ¢emu je dobry. Rikal jsem tomu, emu fkam
hypotéza o zaktiveni lahvicky Val Weyli’s, je skvély matematik, ktery mimotadné dobie
rozumél obecné relativité a skutednosti, Ze zakiiveni, které popisuje gravitaci, je zviastni druh
zakfiveni O.K. Podle mé je to parabola. .. je to Co se nazyva konformni zakiiveni nebo
odporné zakfiveni a co vidite je, Ze tento druh zakFiveni nebyl aktivovan v raném vesmiru a
pro¢ tomu tak bylo, kdyZ to byla jen kvantova gravitace, pro¢ to neni symetricka teorie
protoze parabola neni linearni v ¢ase tak M¢l jsem tento pohled pomérné€ dlouhou dobu, coz je
v poradku, ano, je to kvantova gravitace, ale , heni
to nic jako jakykoli druh kvantové mechaniky, ktery jsme kdy vidéli, a se jen snazite
kvantovat gravitaci, rosekat parabolu na infinitezimalni tsecky ...(!?) nedostanu to, (1?),
takze to byl pohled, ktery jsem mél, stale zastavam tento pohled, ale neni to odpovéd,
kterou bych popsal, http://www.hypothesis-of-universe.com/index.php?nav=f myslim, Ze uh
mozna jinym zptisobem, takZze vy v podstaté zpochybnujete standard model studeneho
oblouku Lambda model pro vznik vesmiru do stavu, &) do varianty velkostrukriiry globalni

s malou kiivosti parabolickou...a . do druhého stavu mikrovesmiru s ,,viici linearitou
struktury dimenzi* — snad mi rozumite jak to myslim. hm hm a ty navrhujes jiné feSeni
lkonformni cyklické kosmologie| hm jak to funguje jaké jsou zakladni rozdily mezi témito
dvéma a jaké dikazy podle tebe podporuji konformni cyklickou kosmologii je spiSe ironické,
ze termin Lambda kod temna hmota a ACDM nazyvana temnd hmota. Souhlasim s obéma
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témi vécmi, jsou proste jako Clovek, ktery je tam ve formé kosmologické konstanty, ktera by
si o tom predstavovala existuje tato véc zvana kosmologicka konstanta, kterd, jak se zda,
zpusobuje exponencialni expanzi, jsem proti ! kterou vidime u velmi velmi vzdalenych véci
ve vesmiru. Ur¢ité si myslim, Ze je to spravné Lambda Souhlasim s kodem Temna hmota,
jisté, Ze tam také je, ale nestézuji si Pokud jde o prvky té teorie, zda se, ze to lidi vede tim, co
povazuji za Spatny smér, zcela pochopiteln€, protoze ndzor, ktery zastavam, je pobuitujici a
nékdy vede 1 do psychiatrické 1écebny a ve skuteCnosti, kdyz jsem o ném mluvil, vzdy zjevné
podporuji pobufujici jako obrana proti tomu, aby to ostatni 1idé nazyvali pobutujici ne ne, uz
jsem fekl, Ze vidite dobie, jak fikame ve Védomi, jak fikame v kosmologii, otazkou neni, zda
je to poburujici, otazkou je, zda je to dostatecné poburujici piesn¢ je, ze spravné: ano
dobie argument, takze ano, argument je, zZe velky tiesk nebyl zacatek, vebyl zacatek
veskerého Jsoucna, ale byl zacatkem ,,naSeho vesmiru, naseho stavu ¢asoprostoru® po big-
bangu ale musite zaujmout pohled, ktery neni obvyklym pohledem, ktery lidé maji v obecné
relativité, neni rozdil, pohled je otdzka dirazu, ale v ur€itém smyslu jsou podobné sloupce
nebo nulové kuzely zasadnéj$i nez metrika, to znamend, ze pokud mate radi geometrii
uréenou bezhmotnymi objekty nebo fotony, véci, které nemaji Zddnou hmotnost, jsou
zakladnéjsi nez geometrie, kde mate vzdalenosti a ¢asy. No, no... Mam tendenci uvazovat o
vzdalenostech a ¢asech jako o metrické strukture, ale uvazuji o tom jako o sekundarnim
pojmu a je to docela uzitecny zplsob, jak o tom pfemyslet, protoze metrika je veli¢ina, kteréd
ma 10 ¢isel, kterd ji definuji na bod, takze v kazdém bod¢ Casoprostor mame ¢Etyti dimenze
casoprostoru no, no... v kazdém bod¢€ mate Ctyfii Cislo, které vam tika, jaka je metrika, to je
pouziti mladého vyrazu, ktery fika, ze S na druhou se rovna a to je metrika a ma 10 ¢isel k
definovani nyni devét z téchto Cisel. Definujte, kde je svételny kuzel, a kdyz sn9 opravdu
myslim nezavislé poméry téchto 10 Cisel nezavislé poméry Nezajima mé celkové Skalovani,
zajimaji mé pouze nezavislé poméry téch 10 ¢isel, coz je devét nezavislych poméru, ??? které
vam feknou podobny proud nebo nulovy kuZzel vam fekne, jak se fotony pohybuyji, takze vy
oni v Casoprostoru mate tuto aktudlni véc a mate historii fotonu, jde spolu s témito kuzely je
to jak se Zivot chova, kdybys mél cokoli jin¢ho, co nemélo msi, jen by respektoval ty kuzely,
nezajimalo by ho nic jiného, kdyZ fikam cokoli jiného, co je desata slozka, desata slozka je
urcena ms$i a to je tém dvéma nejvice zékladni rovnice fyziky 20. stoleti jedna z nich se praveé
vloudila do 20. stoleti jedna z nich je samoziejmé Einsteinovo E se rovna MC na druhou C je
jen konstanta, takZe vam fika energie, ktera je E a M, ktera je M energie a hmotnost jsou
ekvivalentni a v Mass jsou ekvivalentni, to je E se rovna m z na druhou, takze vam jen fekne
vztah mezi témito dvéma

(07)- what did Max Planck tell us earlier than Einstein he told us E equals H Nu or HF
people Nu or F is a frequency H is a just a constant like it's like C what's the time energy and
frequency are equivalent energy and frequency okay put the two together energy and mass
equivalent engine frequency equivalent mass and frequency are equivalent so if you have a
massive body it is a clock it has a tick ratio just by virtue of its mass it's a very high frequency
S0 you can't directly use the mass of a particle as a clock but in a sense people do they turn
this sort of gear it down by tricky ways of doing it and you gear it down and you make
Atomic or nuclear clocks so that's the origin of a very robust nature of these Atomic and
nuclear clocks but it comes down to the fact that Mass is where you get the one extra thing the
scale comes from Mass okay we turn this around what happens in the very remote future I'll
simplify the picture a bit to say well it's pretty well just photons most of the particles running



around our photons if it was just photons you wouldn't have any Mass photons don't have
mass they don't even know anything parts of the light cones so you have what's called
conformal geometry you don't have the full 10 components you have nine you have the nine
which tell you where the null currents are what about the Big Bang the story is even actually
clearer there when you get the further into the big bang you get the hotter and hotter the more
the possibles are racing around the rich light speeds they have a mass but the mass
contribution is almost entirely through their motion the mass the rest mass of those particles
when you get right into the Big Bang it is pretty well irrelevant they are pretty well massless
so their masses for a different reason but at the two ends of the universe the big bang and the
remote future you have the geometry of conformal geometry it's the geometry where scale has
got lost and so it's not so outrageous to say and this is where | am being outrageous but it's not
S0 outrageous to say that the Big Bang stretches out the remote future squash it down when |
say stretch and squash are not affecting the conformal geometry it's very useful to have those
Azure pictures so-called Circle limits and you can see these fish or these angels and Devils as
they get close to the boundary they get seemed to get smaller and smaller but as far as they're
concerned they're the same size as the ones in the middle so you can represent infinity Infinity
can be represented as a nice boundary that's one trick the other trick is stretching out the big
bang that again can be represented in a nice boundary it was my then student Paul Todd who
rather suggested rather than saying the vial curvature is zero which is meant as | said which
isn't very useful so the Big Bang is stretchable out and it can can be continued okay that's a
big constraint on the Big Bang what happens he doesn't say it has anything it's just a
beginning but stretched I'm saying it's the same as a remote future of a previous Eon so I'm
saying that our Eon began with our big bang stretched out so it's a nice smooth surface when
you stretch it out now all the physics gets nice and conformal because temperature gets so big
and you can stretch it out and if it makes sense the remote future you squash it down and that
makes sense and the outrageous idea is that our big bang is the conformal continuation of
somebody else's remote because it was an eon prior to ours and its remote future became our
big bang now you need some equations to describe that sort of thing and 1 also for quite a long
time thought well I can go on lecturing about this forever because nobody will ever prove me
wrong | got an idea | could prove myself wrong which was signals of certain type can get
crossed the main important signals which could get across would be gravitational wave
signals so gravitational waves could in principle get across from one Eon to the next do we
see any evidence for such things well | did a long story there because | there were various
people who started to look for these things and then they got discouraged my Armenian
colleague um we got more serious into this some Polish colleagues also headed by Christophe
Meisner um Pavel nurovski and then later on Daniel and got involved and independently we
and they analyze signals in the microwave background which seemed to indicate the presence
of black hole collisions so this would be super massive black holes you're thinking about
Galactic clusters and we know in our galaxy we have a supermassive black hole as it time
goes on it will swallow more and more stars in the galaxy I guess different galaxies will

(07)- co nam fekl Max Planck dfive neZ Einstein, fekl nam E se rovna H Nu nebo HF. lidé
Nu nebo F je frekvence H je jen konstanta jako je C jaky je Cas, energie a frekvence jsou
ekvivalentni energie a frekvence ok, dej ty dva dohromady ekvivalent energie a hmotnosti
motoru, frekven¢ni ekvivalent, hmotnost a frekvence jsou ekvivalentni, takze pokud mate
masivni télo, jsou to hodiny, které maji tikdci pomér jen diky své hmotnosti, je to velmi



vysoka frekvence, takze nemizete pfimo pouzivaji hmotnost ¢astice jako hodiny, ?? podivna
to fec... ale v jistém smyslu lidé tento druh pfevodu snizuji slozitymi zpiisoby a vy je snizite a
vyrobite atomové nebo jaderné hodiny, takze to je ptivod velmi robustni povahy z téchto
atomovych a jadernych hodin, ale jde o to, ze m§e je misto, kde ziskate jedinou véc navic,
m¢étitko pochazi z mse dobte, oto¢ime to, co se stane ve velmi vzdalené budoucnosti, trochu
zjednodusim obrazek, abych ekl no, je to docela dobie, jen fotony, vétSina Castic obihajicich
kolem nasich fotont, kdyby to byly jen fotony, neméli byste zadnou hmotu; fotony nemaji
hmotnost, dokonce ani nic neznaji ¢asti svételnych kuzeld, fotony jsou snad jediné casticem
kterd nema hmotnost, tedy nenulovou hmotnost takze mate to, ¢emu se fika konformni
geometrie nemate plnych 10 komponent, mate devet, mate devét, které vam tfeknou, kde jsou

.....
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bohatého svétla, které maji hmotnost, ale ptispévek hmoty je témét vyhradné prostfednictvim
jejich pohybu hmotnost zbytku hmotnosti téchto ¢astic, kdyz se dostanete ptimo do Velkého
tresku, je docela irelevantni, Ze jsou docela dobfe bez hmotnosti, takze jejich hmotnosti z
jiného ditvodu, ale na dvou koncich vesmiru, velky tfesk a vzdalena budoucnost, mate
geometrii konformni geometrie, je to geometrie, kde se ztratilo méfitko, takze neni tak
pobufujici fikat a tohle je misto, kde jsem pobuftujici, ale neni to tak pobuiujici fikat, ze Velky
tresk natahuje vzdalenou budoucnost, smacknéte to, kdyz feknu, ze roztahovani a squash
neovliviiuji konformni geometrii, je velmi uZitecné mit ty azurové obrazky, takzvané Circle
limity a mlzete vidét tyto ryby nebo tyto andély a Certy, jak se piiblizuji k hranici, kterou
dostavaji, zdalo se, ze se zmensuji a zmensuji, ale pokud jde o né, jsou stejné velké jako ty
uprostied, takZe je mizete zndzornit nekonecno. Nekone¢no lze zndzornit jako hezkou
hranici, coz je jeden trik, druhy trik je natazeni velkého tfesku, ktery 1ze opét znazornit v
pekné hranici, byl to muj tehdejsi student Paul Todd, kdo spiSe navrhl, nez aby fekl, ze
zakiiveni lahvi€ky je nula, coz je myslel jsem to, jak jsem fekl, coZ neni pfili§ uzitecne, takze
velky tiesk je roztazitelny a Ize v ném pokracovat dobie, to je velké omezeni velkého tiesku,
co se stane, nefika, Ze to ma néco, je to jen zadatek, ale protahl se I' Rikam, Ze je to stejné jako
vzdalené budoucnost pfedchoziho Eonu, takze fikam, ze naS Eon zacal s nasim velkym
treskem natazenym, takze je to pékné hladky povrch, kdyZ ho roztdhnete, ted’ se vSechna
fyzika stava hezc¢i a konformni, protoze teplota se zvySuje tak velky a miizete ho natdhnout, a
pokud to bude davat smysl vzdalené budoucnosti, zméacknéte to a to dava smysl a pobuiujici
mysSlenka je, Ze nas velky tfesk je konformnim pokracovanim vzdaleného od né€koho jiného,
protoZe to byl eon pted nasim a jeho vzdalena budoucnost se stala nasim velkym tfeskem, ted’
potiebujete néjaké rovnice k popisu takovych véci a taky jsem si docela dlouho myslel, Ze o
tom muzu prednaset donekonecna, protoze mi nikdo nikdy neukaze, ze se mylim. Mam
napad, ktery bych mohl dokazat. Spatné jsem se mylil, coz byly signaly uréitého typu, které
mohou byt zktizeny hlavnimi dulezitymi signaly, které by se mohly sitit, by byly signaly
gravita¢nich vln, takze gravita¢ni viny Py Se v zasadé¢ mohly dostat napti¢ od jednoho Eonu k
druhému, vidime néjaké dikazy pro takové véci dobie jsem udé€lal dlouhy piib&h, protoze tam
byli rizni lidé, ktefi zacali ty véci hledat a pak je to odradilo, miij arménsky kolega hm, zacali
jsme to vazngji fesit néktefi polsti kolegové také v Cele s Christophem Meisnerem um
Pavlem Nurovskim a pozdé&ji Danielem a zapojili se a nezavisle my a oni analyzujeme
signaly v mikrovinném pozadi, které se zdaly naznaCovat pfitomnost srazek ¢ernych dér,
takze by to byly superhmotné ¢erné diry, premyslite o galaktickych kupach a vime, Ze v nasi
galaxii mame supermasivni ¢ernou diru. Cas jde dal, pohlti vic a vic hvézd v galaxii, myslim,
ze riazné galaxie budou



(08)- collide their black holes with congeal yeah Andromeda one is much bigger than ours
it'll swallows out from in one belt take a few thousand million years while we would do it but
never mind uh one dog but when it does this there will be a great burst of gravitational waves
going out those gravitational waves go out and out and out and out they will meet the
crossover surface go through it and produce a signal on the other side which you might
possibly see the argument is that we see them and this is very controversial many people
believe that you can't possibly see these things it must be a mistake very good we've had this
going on forever the latest paper we have in the monthly notices of the Royal Astronomical
studies on a different effect this is what we call Hawking points and we see them with a very
very strong signal describe the Hawking points well what happens to a galactic cluster you see
our Galactic plastic and there's not a very large number of galaxies they run into each other
their black holes will congeal and they'll settle down with one black hole stacked up and down
stars and most of the cluster will get swallowed in one super duper black hole there are a lot
bigger clusters around and they will produce black holes now what happens to those black
holes according to Stephen Hawking and | agree with him these black holes will radiate
energy they won't that won't happen for an awful long time because the temperature of the
universe as a whole is much bigger than the temperature of the Hawking evaporation you
have to wait till the radiation goes down and down and down and down you have to wait
something like 10 to 100 years the blue goal years one followed by 100 zeros another three
years something of that sort of order before the black holes start to radiate away the
temperature of the universe gets low enough that the black holes have become the hottest
things around then they evaporate away all that evaporation and you look at the conformal
picture and you see what happens here it gets you think it may be spread out for ages and ages
over the universe but in the conformal picture you think of the Escher annual levels they get
squashed into a tiny little point that tiny little Point comes through and you can bear our
theorems which tell you that all the energy in that Galactic cluster does not get lost it has to be
there in the next eon so what happens though the energy has to be there it pours through in
one tiny little point what happens to that time is it a point it spreads out for 380 000 years the
the photons can't get out they just scatter us they scatter scatter scatter until 380 000 years it
gets cold enough that the photons get out and then you see them and you see spots in the sky
which would have a radius of something like well there's some little bit of argument about this
about five to eight times the damage of the moon what we actually see is eight times the
diameter of the Moon and those we claim are these spots walking points or walking spots the
points are there is little individual points as they come through the spots are what you see
which are eight times the diary of the Moon they are seen with a confidence level of 99.98 so
this very strong signal where are they exactly well you can see pick out the strongest ones the
five Strongest Ones in the for the satellite that we mainly use is the Planck satellite you go
back to the older satellite the W map satellite and you find those five points are also there at
exactly the same places in that other satellite data there's a sixth one in the W map data go
back look at the plant data it's there too so | would say those six points are probably genuine
Hawking points those are at a very challenging position you've said it and it's certainly very
controversial not a lot of people agree with the data analysis but it's it's there for everybody to
to evaluate what I'd like to understand though is in that transition where uh the end of one
Epoch or a aeon then conformally looks the same with with a with a scale change to to go to
the big bang of the next what what is the trigger point for that is there a is is it a critical mass



of something or what what is the the the event that causes that transition to be made well you
see it's not really an event because it's Infinity if you like and then Infinity isn't much of an
event you see it's it's it's it becomes the physics becomes a | mean I think particle physics also
has to be accommodated in some way to make it more conformal | I I'm not a part of
confidence physicist so | can't really argue on this when things get extremely cold there are
certain things which it's like to look rather like when it's extremely hot and there are things
like conformal theories which start to address these issues | think particle physics has to be
developed to accommodate this it's not right to cause an event | think because it's it's just that

(08)- srazi jejich ¢erné diry se ztuhnutim ano Andromeda jedna je mnohem vétsi nez ta naSe,
spolkne ji z jednoho pasu, potrva n¢kolik tisic miliont let, zatimco my bychom to ud¢lali, ale
nevadi uh, jeden pes, ale kdyz to ud€la tam bude to velky vybuch gravitacnich vin
vychazejicich, ty gravitacni viny vychézeji a vychéazeji a vystupuji a vystupuji, setkaji se s
povrchem kfiZeni, projdou jim a vytvoii signal na druhé strané€, coz mizete vidét argumentem
je, Ze je vidime a to je velmi kontroverzni, mnoho lidi véfi, ze tyto véci nemiiZete vidét, to
musi byt chyba velmi dobfe, méme to tak vécné nejnovéjsi ¢lanek, ktery mdme v mésicnich
oznamenich Royal Astronomical Studies o jiném u¢inku tomu fikdme Hawkingovy body a
vidime je velmi silnym signdlem dobie popiste Hawkingovy body co se stane s galaktickou
kupou vidite na§ Galakticky plast a neni tam moc velké mnozstvi galaxii, které na sebe tato
pasaz je pro moji novou vizi vesmiru nezajimava... narazeji jejich ¢erné diry ztuhnou a usadi
se s jednou Cernou dirou naskladanou nahoru a dolli hvézdami a vétSinu hvézdokupy pohlti
jedna super duper ¢erna dira, kolem jsou mnohem vétsi shluky a ty budou produkovat ¢erné
diry, co se stane s témi ¢ernymi diry podle Stephena Hawkinga a souhlasim s nim tyto c¢erné
diry budou vyzarovat energii nebudou to se nestane strasn¢ dlouho protoze teplota vesmiru
jako celku je mnohem vétsi nez teplota Hawkingova vypatrovani ty musite pockat, az zateni
pujde dolu a dolti a dolii a dold, musite pockat néco jako 10 az 100 let modry cil rok jedna
nasledovany 100 nulami dalsi tii roky néco v tomto druhu, neZ za¢nou ¢erné diry vyzafovat
pry¢€ teplota vesmiru se sniZi natolik, Ze se ¢erné diry staly nejzhavéjSimi véemi v okoli, pak
se odpafi pry¢ vSechno to vyparovani a podivate se na konformni obrazek a uvidite, co se zde
déje, myslite si, ze to mlize byt rozprostfeno na véky a starne nad vesmirem, ale v
konformnim obréazku, jak si myslite o Escherovych ro¢nich urovnich, se zmacknou do malého
malého bodu, kterym prochédzi maly maly bod, a miizete snést nase teorémy, které¢ vam fikaji,
ze veSkera energie v této galaktické kupé se nedostane. Ztraceno, musi tam byt v pfistim
eonu, takZe co se stane, 1 kdyZz energie tam musi byt, proudi skrz v jednom malém malém
bodé¢, co se stane s tim ¢asem, je to bod, ktery se rozsiii na 380 000 let, ehm..ehm...nemam
rad body, které ,,rodi dalsi body které fotony nemohou vypadni, jen nas rozptyluji rozptyluji
rozptyluji rozptyluji az do 380 000 let se dostatecné ochladi, aby se fotony dostaly ven a pak
je uvidis a uvidis skvrny na obloze, které by mély polomér néco jako dobfe, je tu trochu
argumentu o tom asi pét azZ osmkrat vétsi poskozeni Mésice, to, co ve skutecnosti vidime, je
osmkrat vétsi nez pramér Mésice a ty, o kterych tvrdime, Ze jsou tyto body body chlize nebo
body chtize, body jsou malé jednotlivé body, kdyz prochdzeji skvrnami jsou to, co vidite, coz
je osmkrat vétsi nez denik M¢sice, jsou vidét s tirovni spolehlivosti 99,98, takze tento velmi
silny signal, kde jsou pfesné dobte, miizete videt vybrat ty nejsilngjsi, pét nejsiln€jSich v pro
satelit, ktery pouzivame hlavné druzici Planck, vratite se ke starSi druzici druzici na mapé W a
zjistite, ze téch pét bodu je také na presné stejnych mistech v jinych druzicich datech je Sesty
v datech mapy W jdéte zpét, podivejte se na data zavodu jsou tam také, takze bych fekl, tato



pasaz je pro moji novou vizi vesmiru nezajimava... Ze téch Sest bodl jsou pravdépodobné
skutecné Hawkingovy body, které jsou ve velmi narocné pozici, jak jste to fekl, a je to urcité
velmi kontroverzni, malo lidi souhlasi s analyzou dat, ale je to tam kvili kazdy, aby
vyhodnotil, co bych chtél pochopit, je v tom piechodu, kde konec jedné epochy nebo aeonu
pak konformné vypada stejné s a se zménou mefitka na piejit k velkému tiesku pfisti co co je
spoustéci bod pro to je tam a je to kritické mnozstvi néceho nebo co je ta udalost, ktera
zpusobuje, Ze ten piechod je dobte proveden, vidite, Ze to ve skutecnosti neni udalost, protoze
je to nekonec¢no, chcete-li, a pak je nekone¢no Neni to moc udalost, kterou vidis, je to ono to
se stava fyzikou, myslim, myslim, Ze ¢asticova fyzika musi byt také néjakym zpisobem
ptizptsobena, to jako se ma vesmir ptizpusobit lidskym vynalezim ???aby byla vice
konformni. ,,Nejsem soucasti sebevédomého fyzika, takze mohu®. O tom se opravdu
nehadam, kdyz se véci extrémné ochladi, jsou urcité véci, které to vypada, jako kdyz je
extrémn¢ horko, a jsou véci jako konformni teorie, které se zatnou témito problémy zabyvat.
Myslim, ze fyzika ¢astic musi byt vyvinuta, aby tomu vyhovéla. ?? Myslim, Ze neni spravné
zpusobit udalost, protoZe to tak prosté je..

(09)- it sort of merges into the other and the physics becomes not interested in in the scale
anymore it becomes interested in conformal structure so what I'm looking for is is is what
makes that transition where the physics is not interested in the scale that that's the key phrase
what causes that transition well | think it's two different things one in the remote future one in
in the remote well here's a big bang the remote future has got to be something like Mass Fade
Out you see | can't say this without being a little technical but you see they are in in particle
physics there's the first thing you ever do which is to look for the Casimir operators of the
pancre group now that's technical jargon but the thing is that when you have a cosmological
constant this is this Lambda term that in Einstein introduced for the wrong reason he wanted a
static universe but it seems to be there it seems to be what's causing this exponential
expansion | mean there may be some other reason for that which people argue for I go for the
Einstein cosmological constant but when you have that your physics really changes and it's
not the conquerade group anymore it's the decita group now this makes subtle differences
which people totally ignore when they look at particle physics but when you see this Lambda
term is in there it changes what the fundamental things are in physics and mass Fades out as
being one of the fundamental things it's a more subtle thing and so that mass is allowed not to
be a constant now when this becomes important in the remote future there probably is a time
and probably something like 10 to 100 years or something | don't even know there's probably
an earlier time where it's important where the dark matter you see there's a question about
dark matter dark matter has to be present in this scheme but we haven't emphasized that much
but the equations don't work unless you have a dark material which basically is what holds the
universe together and | claim this is the what dark matter is and it's a it's a scalar material and
it has to Decay after a certain length of time probably about 10 to the 11 years which is a little
bit longer than the whole length of time up to now so it's about 10 times as long as that so in
that kind of length of time this dark matter will have started well that that's a sort of Half-Life
that's when half of it will have gone so it's already started to Decay so there's less of it now
than there would have been in the very earliest observations of dark matter so there are lots of
observational seat features which I think people should explore do we see evidence for Dark
Matter fading out it could relate to these curious discrepancies between the measurements of
the Hubble constant there are two quite different values that people come through in the



expansion rate of the universe this could be the result of a change in the dark matter content
it's anyway | | love your challenging of current belief uh that that's terrific even if it's not right
it it forces us to think hard about what what our data is and what and what the theories are
Roger I'd like to conclude with your interpretation of the relationship between quantum
mechanics and general relativity the Quest for quantum gravity which in today's world has
some very um organized schools and string theory Loop quantum gravity Etc uh I think you
take an orthogonal approach to to all of it and have have a very different way of thinking yes
now | take a very different View you see when people talk about quantum gravity they tend to
mean what happens is very very very tiny distances and very very huge Energies now that's a
reasonable question and when you're talking about the singularities in black holes that's sort of
where you're driven say okay the curvatures get bigger and bigger which means the radius of
curvature gets smaller and smaller and when it comes that comes down to something like
whatever it is 20 orders the magnitude smaller than the radius of a proton | don't know figures
but when you're looking at something like that do we not have to change our physics and to
have a quantum gravity Theory very likely I'm not complaining about that well I'm
complaining about it it's the wrong place to look when | say it's the wrong place to look it's
because there's a much better place to look than that place that place to look is not a place
where we see any positive indication of experimental well I mean maybe there's some wild
ideas that people have but you you people tend to talk in terms of accelerators we're so they're
so enormous that they'd have to be the size of the solar system or something like that you can't
have it with present-day accelerated to get anything like the energy that you would need here
okay that may be true Maybe whatever but it's not interesting and that's where all the string

(09)- tak néjak splyne s druhym a fyzika se piestane zajimat o méfitko, za¢ne se zajimat o
konformni strukturu, takze hledam je to, co dé€la ten piechod tam, kde se fyzika nezajima o
stupnice, ze to je klicova fraze, co zptisobuje ten piechod. Dobie si myslim, Ze jsou to dvé
rizné véci jedna ve vzdalené budoucnosti jedna ve vzdalené studni tady je velky tiesk
vzdalend budoucnost musi byt néco jako Mass Fade Out, vidite, nemlzu feknéte to, aniz byste
byli trochu technicky, ale vidite, Ze jsou v Casticové fyzice, prvni véc, kterou kdy udélate, je
hledat Casimirovy operatory skupiny pankreatu, to je technicky Zargon, ale véc je takova, ze
kdyz mate kosmologickou konstantu toto je tento termin lambda, ktery Einstein zavedl ze
Spatného divodu, chtél staticky vesmir, ale zda se, Ze tam je, zda Se, Ze to je to, co zptsobuje
tuto exponencialni expanzi, Ja si to nemyslim. Na exponencialni expanzi neni opodstatnéni
..., jaké by mélo byt ? myslim, Ze pro to miize byt n€jaky jiny diivod, ano, tak, jiny diivod nez
kterym se dnes argumentuje ,,pro* pro ktery lidé argumentuji. Einsteinova kosmologicka
konstanta, ale kdyz mate, Ze se vaSe fyzika opravdu méni a uz to neni skupina dobyvateld, je
to skupina decita, ted’ to déla jemné rozdily, které lidé zcela ignoruji, kdyZ se podivaji na
casticovou fyziku, ale kdyz vidite tento termin Lambda, je tam méni to, co jsou zékladni véci
ve fyzice a hmoté Vybledne jako jedna ze zdkladnich véci, je to jemnéjsi véc, a tak hmoté€ je
dovoleno, aby nebyla konstantni, ?? znova tu je problém kdy Penrose nerozlisuje hmotu od
hmotnosti. Ptam se : ma byt konstantni hmota nebo hmotnost?, co myslel Roger ???
http://www.hypothesis-of-universe.com/docs/c/c_076.jpg kdyz se to stane dulezité ve
vzdalené budoucnosti, pravdépodobné existuje cas a pravdépodobné néco jako 10 az 100 let
nebo néco, co ani nevim, pravdépodobné existuje diivejsi doba, kdy je dulezité, kde je temna
hmota, kterou vidite, ale prdlacku vidite v tomto schématu musi byt pfitomna temna hmota,
ne...ale nezdiiraznili jsme tolik, ale rovnice nefunguji, pokud neméte temny material, ktery v



http://www.hypothesis-of-universe.com/docs/c/c_076.jpg

podstaté drzi vesmir pohromadg, a ja tvrdim, ze toto je temnd hmota a je to skalarni material a
po urcité délce se musi rozpadnout ¢as co to je za pojem ? co to znamena ,,rozpad casu‘??
preci ¢as se nemiize NIKDY rozpadnout protoZe to je vesmirotvorna veli¢ina. Cas, oviem,
jakozto béh Casu, plynuti casu, tedy plinulé ukrajovani intervalii na dimenzi ¢asové, to uz je
né&co jiného..., rozlicujte ,,veli¢inu“ CAS a >¢as< jakozto plynuti intervalii na dimenzi
pravdépodobné asi 10 az 11 let, coz je o néco malo déle nez cely dosavadni ¢as, takze je to asi
10krat tak dlouhé, takze za takovou dobu ano, ,,doba“ ma smysl jakozto ,,soucet intervali*
ktery se porovnava v jinou dobou jakozto jinym souctem ¢asovych intervald. Sakra, kdy uz to
prestane to guldSovaténi poju... http://www.hypothesis-of-universe.com/docs/c/c_041.jpg ;
http://www.hypothesis-of-universe.com/docs/c/c_052.]pg tato temna hmota zacala dobfe, ze
je to jakysi poloc¢as rozpadu, kdy polovina z néj odejde, takze se jiz zacal rozpadat, takze je ho
nyni mén¢, nez by tomu bylo pfi nejranéjSich pozorovanich temné hmoty, takze existuje
mnoho rysti pozorovacich mist, o kterych si myslim, ze lidé méli bychom prozkoumat,
uvidime diikazy, ze temnd hmota mizi, mohlo by to souviset s témito podivnymi
nesrovnalostmi mezi métenimi Hubbleovy konstanty, existuji dvé zcela odlisné hodnoty,
kterymi lidé prochdzeji v rychlosti rozpindni vesmiru, mize to byt disledek zmény v temné
hmot¢ obsah je to tak jako tak. Miluji vasi vyzvu soucasného presvédceni uh, Ze to je uzasné,
1 kdyZ to neni spravné, nuti nés to tvrdé pfemyslet o tom, co jsou nase data a co a jaké jsou
teorie Roger. Rad bych uzaviel s vasi interpretaci vztahu mezi kvantovou mechanikou a
obecnou teorif relativity [Hledani kvantové gravitace, kter ma v dnesnim svété nekolik
velmi organizovanych $kol a teorie strun, Smy¢kova kvantova gravitace atd., uh myslim,
ze k tomu vSemu pfistupujete ortogondlné¢ a mate velmi odlisny zpisob mysleni ano, nyni
mam velmi odli$ny pohled, ktery vidite, kdyz lidé mluvi 0 kvantové gravitaci, maji tendenci
myslet tim, co se d&je, jsou velmi velmi velmi malé vzdalenosti a [velmi velmi obrovské|
, Gili: E/x =m.c%x ..., cozje vmém modelu HDV , vzoreéek = X°.tY/x!.t9. Je
mi jasné zZe vam — ¢tenasi to nic nefika, protoze nemate nastudovanou HDV. Jediny co na tom
muzete a umite vypozorovat je ta symetrie dimenzi Citatele ku jmenovateli. ted’ je to rozumna
otazka a kdyZz mluvite o singularitach v ¢ernych dirach, které jsou tak néjak fizeny, fekni
dobte, zaktiveni dimenzi se zvétsuji a zvétsuji, coz znamena, ze polomér zaktiveni délkove
dimenze se zmensuje a zmensuje, tomu rozumim, ale nerozumim ,,0 co jde*? o singularitu ?

v niz se ,,usidlilo 10° kg hmoty-hmotnosti ??? a kdyZ dojde na [n&co podobnéhal, 7?2 je to o
20 4dt mensi nez je polomér protonu, nezndm cisla, ale kdyz se divate na néco takového,
nemusime ménit nasi fyziku a mit kvantovou gravitaci. Teorie velmi pravdépodobné si na to
nestéZuji dobfe stéZovat si na to, je to Spatné misto, kam se podivat, kdyz tikam, ze je to
S$patné misto, kam se podivat, je to proto, ze je mnohem lepsi misto, kam se podivat, nez to
misto, kde se podivat, neni misto, kde vidime n&jaké pozitivni znamky experimentalni studny,
myslim tim moZna lidé maji n&jaké divoké napady, ale vy lidé mate tendenci mluvit o
urychlovacich, my jsme, takZe jsou tak obrovské, Ze by musely mit velikost slune¢ni soustavy
nebo néco podobného, co se dnes fesi v urychlovacich ?? Higgs-bozon uz mame, fuze se

v urychlovacich nefesi, a tak co délaji fyzikové v CERNu ???, co hledaji ? zdroj nove
energie? Principidlné jak ? ,,Do maSinky* str¢i vic energie, neZ pak z ni ziskaji...ano ??
nemuzete to mit se soucasnosti zrychleni, abyste néco jako energii, kterou byste zde
potiebovali, dobfe, to miize byt pravda. Mozna cokoliv, ale neni to zajimavé a to je misto
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(10)- theorists are going and so on a light string theory when 1 first heard about it because |
thought the idea was a pretty one what | didn't like is when people then got driven off to
consider first of all 26 dimensional space time and then 10 and then 26 and 10 at the same
time or 11 and various things like that which all seemed to me going in the wrong direction
we've got four dimensions and we have to understand those four dimensions yeah to curl them
up into tiny little balls is not an answer and it has a lot of problems and | don't think any of
these problems have been faced up too properly so therefore what what direction would you
have people look at it's really the very opposite direction it's not the effects of the quantum
mechanics might indeed have on the structure of gender relativity or instructive space-time
but what affects general relativity it might have on the structure of quantum mechanics now
the trouble here is that people turn a blind eye to the real problem in quantum mechanics
gquantum mechanics as it exists at the moment isn't self-inconsistent Theory now most of the
big physicists who complained about quantum mechanics like Einstein and schroding earned
and Irag surprisingly enough weren't so rude as I'm being they say it's incomplete okay that's a
nicer way of saying it quantum mechanics is incomplete it's not just as inconsistent but
schroding was well aware of this that's why he introduced his cat | mean he introduced this
idea you could imagine an experiment where you could put a cat into a state where it was
dead in line at the same time shirting was not saying okay well we could make a sure a cat
which is then alive at the same time maybe somebody will do this one day what he was saying
is look this is ridiculous and that's the point of view he was making Einstein picked up on that
view very much himself both of them held that same view also Dirac rather surprisingly he
very rarely actually said what he really thought you could have to find the right place for the
right quote but you see direct said quantum mechanics is a provisional Theory and it's for this
reason the collapse of the you see let me put it in there more direct terms you see the
Schrodinger equation tells you how the quantum State evolves the there is a thing called the
quantum State it's what in quantum mechanics how you describe a system there are lots of
different ways of doing it but you can do it trading this way and it's like saying you've got a
wave function okay that's the quantum State now Schrodinger's equation tells you how that
Quantum State evolves with time if there's this equation that tells you d by d t equals
something very clear thing that state chabs along and does something however it doesn't
because when it gets too big or too something something else happens the wave function
collapses usually you talk about making a measurement on the system you say that the
schroding is state only tells you the results of measurements what are the measurements well
you say you wheel out of the cupboard this the measuring machine this measuring machine
measures something doesn't there's a dial or a blip or a ping or something or other it does
something that you hear it's measured it reel it back into the cupboard and forget about it that
measuring device was made out of the same stuff of everything else why does it not evolve
according to the Schrodinger equation it doesn't say ping or not ping it says ping and not ping
at the same time the schroding his cat dead and alive or not at the same time that's what this
Schrodinger equation tells you Schrodinger when he's describing his cat he's saying my
equation is telling you a lot of nonsense it's telling you that you can have cats that are dead
and alive at the same time something else is involved in quantum mechanics now you see that
huge bodies of theorists philosophers physicists goodness what all over the world having
different views about how to get around this problem very few of them actually say you've got
to change quantum mechanics I'm one of those very few very few of those say you've got to
change it because when you bring it because it's bringing gravity into the picture that's not
that's even still a minority with a minority I'm part of that Minority within a minority I'm



saying yes it's when you bring gravity in that's where you've got to change the theory there's
even a minority within the minority of that Minority which is which ways we do it but let's
not very into that but I'm happy talking to my other minority friends who who have views of
this sort but the view is that there is a conflict and | this is a series it's not just a view it's a
calculation you can see there is a conflict between the two basic principles one of general
relativity and the other of quantum mechanics the basic principle of quantum mechanics I'm
talking about is the superposition principle that's the Iragq and the speaker tour you can have a

(10)- Teoretici jdou a tak déle, teorie lehkych strun, kdyz jsem o ni poprvé slysel, protoze
jsem si myslel, ze ta myslenka je hezka, ale nelibilo se mi, kdyz se lidé poté nechali uvazovat
predevsim o 26 dimenzionalnim prostoru ¢as a pak 10 a pak 26 a 10 ve stejnou dobu nebo 11
a riazné podobné véci, myslenka zajimava, vize a uvahy chybné. Pfedev§imje — podle mé —
chybné, ze fyzikové nezkoumaji vicedimenzionalitu ¢asu. Pro¢? Pro¢ by neméla existovat,
pro¢.? Podle mého néazoru, je pravé zapotiebi porozumét n+m rozmérnému casoprostoru,
pfinejmensim prozkoumat >pro¢< ti'i délkové dimenze a tti asové dimenze) ,tvoii“ fyzikalni
realitu a dal$i nadstavbové dimenze n-délkovych a m-¢asovych jsou nefyzikalni, (( J& jsem
zacal na internetu v r. 2000 a okamzité jsem se vrhnul v debatach laikti na definice fyzikalnich
pojmu r. 2003 http://www.hypothesis-of-universe.com/docs/aa/aa_006.pdf ;
http://www.hypothesis-of-universe.com/docs/aa/aa_019.pdf ; to je bod z kterého se ma zahajit
chapani svéta )), tedy matematické dimenze, matematické entity pro stavbu ,,balicki* hmoty.
Ja postavil 25 elementarnich ¢astic ,,balickovanim, kfivenim, kroucenim dimenzi*, pouze

z 10ti délkovych dimenzi a 11ti Casovych dimenzi. Tady napft. tabulka vSech baryonli
http://www.hypothesis-of-universe.com/docs/ea/ea_006.pdf u vzorci nejsou uvedeny indexy
pro druhy dimenzi, pro zjednoduseni. Nebo jina tabulka http://www.hypothesis-of-
universe.com/docs/ea/ea_008.pdf ; prosté si to ¢tenaf musi najit sam, http://www.hypothesis-
of-universe.com/index.php?nav=e

Pak dalsi a dalsi slozita hmota uz je jen jakési abstraktni nabalovani elementt, ptikladné
http://www.hypothesis-of-universe.com/docs/eb/eb_002.pdf ; http://www.hypothesis-of-
universe.com/docs/eb/eb_004.pdf a tu uz lze ““““transformovat“““* zapisovou techniku
dvouveli¢inovou, do bézné soudobé zapisové techniky jak ji zndme s pouzivanim v§ech
pismenek a) latinské abecedy, b) arabské abecety, c) fecké abecedy a snad i néjakych par
znak, které v nich nejsou. A jde to pomoci téchto pismenek vyjarcit cely vesmir, veskerou
hmotu od atom, pfes molekuly, slouceniny chemie, biologie az DNA. Realita a znaky
abstraktni zapisové techniky, to je to. Realitu Ize zapsat i pomoci dvou znaki ,,x*“ a ,,t*.

fyzik zna a vi co to je ,,dvojkové soustava* a dovede si predstavit >zapisy fyziky i chemie i
biologie< touto technikou, je slozita ale pocitace to zvladnou. Podobvné je to s abstraktni
zapisovou technikou ktera pouzije n+m dimenzi, tj. n-délkovych a m-¢asovych. Pouze je pro
mozek sloZité k pochopeni, Ze 3 dimenze délkové jsou fyzikalni a 3 dimenze Casové také...a
ze dalsi dimenze uz ,,““nepatii do fyziky*“*“, tedy patii do reality Jsoucna pro stavbu hmoty.
Pro¢ ne ?, Pro¢ ne ?, Pro¢ ne ?, Pro¢ ne ?, Pro¢ ne ? Geneze = http://www.hypothesis-of-
universe.com/docs/aa/aa_037.pdf ; pét zrealizovanych zapisovych technik k popisu Jsoucna
-> http://www.hypothesis-of-universe.com/docs/aa/aa_112.pdf ; http://www.hypothesis-of-
universe.com/docs/c/c_051.jpg které se mi vSechny zdaly jit Spatnym smérem, mame Etyfi
dimenze a musime tém ¢tyi‘em dimenzim porozumét, Ano, o to jde !!! jo, abychom je
stoCili do malické malé kulicky nejsou odpoveédi mylite se a maji spoustu problému a
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nemyslim si, Ze Zadny z téchto problému byl vytesen piili§ spravné, takze jakym smérem by
se lidé méli divat, tady naptiklad http://www.hypothesis-of-universe.com/docs/f/f 024.pdf je
to opravdu Upln¢€ opacny smér, neni to ono U¢inky kvantové mechaniky by skute¢n¢ mohly
mit na strukturu genderové relativity nebo instruktivniho ¢asoprostoru, ale co ovliviiuje
obecnou relativitu, kterou by mohla mit na strukturu kvantové mechaniky, problémem je, zZe
lidé zaviraji o¢i pied skute¢nym problémem v kvantech mechaniky. Kvantovd mechanika tak,
jak v soucasnosti existuje, neni sama o sobé nekonzistentni. Teorie nyni vétSina velkych
fyziku, kteti si stéZzovali na kvantovou mechaniku jako Einstein a Schroeding vydélali a Irak
prekvapiveé nebyla tak hruba, jak fikam, tikaji, Ze je netiplna dobfe, to je hez¢i zptisob, jak to
fict, kvantova mechanika je netplna, neni to stejné¢ nekonzistentni, ale Schroding si toho byl
dobie védom, proto piedstavil svou kocku. = ten problém je mozna v pochopeni Principu
stfidani symetrii s asymetriemi a také v tom, ze Myslim tim, Ze pfedstavil tuto myslenku,
muzete si predstavit experiment, kde byste mohli uvést ko¢ku do stavu kde to bylo mrtvé ve
fronté ve stejnou dobu kosile nefikala dobfe dobte, mohli jsme zajistit kocku, ktera je pak ziva
ve stejnou dobu, mozna to n€kdo jednou ud¢la, co tikal, je podivat se, je to sméSné a to je ono
uhel pohledu, ktery ptfimél Einsteina, tento nazor velmi dobie uchopil sdm oba zastavali stejny
nazor také Dirac pomérné prekvapiveé velmi ziidka skutecné tekl, co si opravdu myslel, Ze
byste mohli najit spravné misto pro spravnou citaci, ale vidite ptima fecena kvantova
mechanika je provizorni teorie a je to z tohoto diivodu zhrouceni toho, jak vidite, dovolte mi
to tam vloZit pfiméjsi terminy vidite Schrodingerova rovnice vam fekne, jak se kvantovy stav
vyviji, existuje véc, kterd se nazyva kvantovy stav, to je to, co v kvantové mechanice
popisujete systém, existuje mnoho riznych zplsobi, jak to udélat, ale miizete to ud¢lat
obchodovanim timto zpiisobem a je to jako fict, Ze mate vinovou funkei, v potadku, to je
kvantovy stav, nyni Schrodingerova rovnice vam fika, jak to kvantové Stav se vyviji s Casem,
pokud existuje tato rovnice, ktera vam fika, Ze ddt se rovna né¢emu velmi jasnému, co se
stav chvasta a néco déla, ale nedéla, protoze kdyz je pfili§ velky nebo pfilis, stane se néco
jiného, vlnova funkce se zhrouti, obvykle mluvite o provedeni méteni na systému tikate, ze
schroding je stav pouze vam sdéli vysledky méfeni jaké jsou méteni dobie tikate, ze vyjedete
ze skiiné toto méfici stroj tento méfici stroj néco méti neni tam Ciselnik nebo chvéni nebo
ping nebo néco jiného déla néco, co slysite, je to zméfeno, navinte to zpét do skiiné a
zapomeiite na to, Ze métici zatizeni bylo vyrobeno ze stejného materidlu v§eho ostatniho, pro¢
se nevyviji podle Schrodingera rovnice netika ping nebo ne ping fika ping a neping zaroven
schroding jeho kocka mrtva a Ziva nebo ne soucasné to je to, co vam tato Schrodingerova
rovnice fik4 Schrodinger, kdyZ popisuje svou kocku, fikd moji rovnici fikd vdm spoustu
nesmyslu, fika vam, Ze mizete mit kocky, které jsou mrtvé a zaroven zivé, v kvantové
mechanice je zapojeno néco jiného, ted’ vidite, Ze obrovska téla teoretiki filozofové fyzici
dobrota, co maji po celém svéte rizné nazory o tom, jak tento problém obejit, velmi malo z
nich ve skutecnosti fik4, Ze musite zménit kvantovou mechaniku Jsem jednim z téch velmi
mala, velmi malo z nich fik4, Ze to musite zménit, protoze kdyZ to pfinesete, protoze to
pfinasi gravitaci do obrazu, ktery neni, je to dokonce stdle menSina s mensSinou. Jsem soucasti
té mensiny v rimci mensiny. Rikdm ano, je to, kdyZ do toho vnesete gravitaci, tam musite
zmenit teorii, uvnitf je dokonce mensSina mensina té mensiny, coZ je zplsob, jakym to délame,
ale nebudeme se tim moc zabyvat, ale rad si popovidam se svymi dalSimi prateli z
mensiny, ktef'i maji nazory tohoto druhu, napt. nady Heisenbergerovym principem
neurcitosti. Myslim, Ze fyzice chybi hlubsi pochopeni té neurcitosti ...tady byl jeden pokus =
http://www.hypothesis-of-universe.com/docs/f/f_035.pdf ale nazor je, ze existuje konflikt a ja
toto je série neni to jen pohled, je to vypocet, mizete videt, Ze existuje konflikt mezi dvéma



http://www.hypothesis-of-universe.com/docs/f/f_024.pdf
http://www.hypothesis-of-universe.com/docs/f/f_035.pdf

zakladnimi principy, jednim z obecné teorie relativity a druhym z kvantové mechaniky,
zékladnim principem kvantové mechaniky, o kterém mluvim, je princip superpozice, kterym
je Irak a reproduktor tour miizete mit

(11)- particle here particle here then it could be here and here at the same time any state there
could be one thing could be that state then you have states which involve both of them at once
that's the principle of superposition very fundamental requirements the principle that's
fundamental to general relativity is Galileo's principle of equivalence when | say Galileo he
described you know imagine you a big rock and a little drop dropping from the leading Tower
Pisa or whatever it might be he knew if you had air resistance it would make a difference says
yes you have to get rid of the air resistancy with well aware of that fact when the air resistance
is reduced to zero they would drop together we know that this astronaut dropped a feather in
Irag I think wasn't it and they dropped plunk like that sure we know that happens that's the
principle underlying Einstein's general theory of relativity what I'm saying is that those two
principles are incompatible with each other you could do a little calculation which shows that
the two don't stand comfortably with each other something's got to go wrong what it is that
goes wrong | don't know it does give you a time scale for how long it takes therefore it to go
wrong this time scale was really the same as the ocean one of the people who have a theory of
that quantum mechanics has to be modified by doing gravity and this is the ocean he has a an
equation for how long it would take for the collapse to take place I didn't know of his theory
at that time | produced the same formula so sometimes people call it the dealership Penrose as
well he he actually was way before me | think about five years or so way before me | didn't
know his formula but then we go off on somewhat different directions with regarding what
you do with this formula so so that's an interesting issue but the idea is that you can actually
work out if you have a body in the superposition of two places at once how long would it take
for it to become one or the other and this equation tells you that it's just that no experiment
has actually reached that level as yet so if that could have occur what's the implication of that
if that were true that there's a period of time in which they would it would resolve the
superposition yes a generalization or a generalization yeah the development of quantum
mechanics in which the collapse of the wave function is a real phenomenon | call this
objective reduction the collapse is sometimes more political reduction of the quantum State
collapse of the wave function or the reduction of the quantum State Center but then I like to
use it oh our objectives that objective means objective o r means reduction o r says or it
means one or the other you don't get a superposition but in a certain time scale one or the
other happens now that would be a physical process that is a perfect transition because next in
part three of closer to truth three-part interview with sir Roger Penrose we discuss his unique
approach the Consciousness and the new physics including quantum mechanics you can
watch more than 20 of Roger's videos on closer truth.com and they're closer to truth YouTube
channel thank you Roger thanks everyone for watching my pleasure thank you thank you for
watching if you like this video please like and comment below you can support closer to
Truth by
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(11)- castice zde castice zde pak muze byt zde a zde soucasné jakykoli stav mize byt jedna
véc muze byt ten stav, pak mate stavy, které zahrnuji oba najednou, to je princip superpozice
velmi zasadni pozadavky princip, ktery je zakladem obecné teorie relativity, je Galiletv
princip ekvivalence, kdyz fikam, ze Galileo popsal vite, predstavte si, jak velky kdmen a mala
kapka pada z ptedni véze v Pise nebo co by to mohlo byt, véd¢l, ze kdybyste méli odpor
vzduchu, udélalo by to rozdil fiké ano, musite se zbavit odporu vzduchu s dobie védomym
toho faktu, kdyz se odpor vzduchu snizi na nulu, klesli by spolecné vime, Ze tento astronaut
upustil pirko v Irdku Myslim, Ze to tak nebylo a oni upadli takhle jisté¢ vime, Ze se to stane, to
je princip, ktery je zakladem Einsteinovy obecné teorie relativity, co fikam je, Ze tyto dva
principy jsou navzajem neslucitelné, muzete si udélat maly vypocet, ktery ukaze, ze ty dva
spolu nestoji pohodlné néco se musi pokazit, co se pokazilo, nevim, dava vam to asové
m¢éftitko, jak dlouho to trva, takze pokazit se toto casové métitko bylo opravdu stejné jako
ocean, jeden z lidi, ktefi maji teorie té kvantové mechaniky musi byt upravena ptisobenim
gravitace a toto je ocean, ma rovnici, jak dlouho by trvalo, nez by kolaps nastal, neznal jsem
jeho teorii v té dobé€ jsem vytvofil stejny vzorec takze nékdy tomu lidé tikaji dealerstvi
Penroseovo a on ve skutecnosti byl daleko pfede mnou, myslim, Ze asi pét let prede mnou,
neznal jsem jeho vzorec, ale pak jsme se vydali ponékud odliSnymi sméry ohledné toho, co s
tim délate vzorec, takZe to je zajimavy problém, ale myslenkou je, Ze mizete skute¢né zjistit,
pokud mate télo v superpozici dvou mist najednou, jak dlouho by trvalo, nez by se stalo
jednim nebo druhym, a tato rovnice vam tik4, ze je to jen to, Zze zddny experiment ve
skute¢nosti zatim nedosahl takové urovné, takze pokud by k tomu mohlo dojit, co z toho
vyplyva, pokud by to byla pravda, Ze existuje casové obdobi, béhem kterého by to vytesilo
superpozici ano zobecnéni nebo zobecnéni ano vyvoj kvantové mechaniky, ve které je kolaps
vlnové funkce skute¢nym jevem Tomu fikam objektivni redukce kolaps je nékdy spise
politicka redukce kvantového Stavového kolapsu vinové funkce nebo redukce kvantového
State Center, ale pak rad pouzivam ach, naSe cile, ze cil znamena cil nebo znamen4 sniZeni
nebo fika nebo to znamena jedno nebo druhé, nedostanete superpozici, ale v ur€itém casovém
méfitku se ted’ stane jedno nebo druhé, coz by byl fyzicky proces, ktery je dokonalym
pfechodem protoZe dalsi ve treti ¢asti tfidilného rozhovoru bliZe pravdé se sirem Rogerem
Penrosem diskutujeme o jeho jedine¢ném pfistupu k Védomi a nové fyzice vcetné kvantové
mechaniky, miiZete se podivat na vice nez 20 Rogerovych videi na bliz§im pravdé.com a jsou
bliz k pravdé YouTube kanal dékuji Roger dékuji vSem za sledovani mé potesSeni dékuji
dékuji za zhlédnuti pokud se vam toto video libi, dejte like a komentaf nize mizete podpofit
bliz k pravdé tim

57:13 ptedplatné

JN, 14.12.2023 ...nazory ... jsou nedokonalé, nehotové, a jsou tu pravé k tomu
premysleni jak je vylepsit...



