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(01)- Richard i like many of us have been obsessed with uh the nature of reality since a very
early age and uh understanding space and time has been given dramatic new understanding of
course by by einstein and we're told that space and time are no longer separate things the way
they seem but are this radical concept called space time how can we begin to understand what
seems to be so counter-intuitive well um einstein showed that the universe is really four-
dimensional that you can think of time as a fourth dimension so we have three dimensions of
space uh length breadth height and we have a dimension of time so if i want to invite you to a
party i have to tell you the latitude and longitude on the earth where to go how high to go if
it's on the 55th floor you know and then i have to tell you what time to show up otherwise
you'll miss the party so there are four coordinates and there are four dimensions
mathematically einstein showed that there was a minus sign mathematically associated with
the time dimension that made it different from the other spatial dimensions all this was in
terms of every observer seeing the speed of light as a constant part of his hypotheses of
relativity the motion was relative and the speed of light was a constant so mathematically
that's the difference it's a it's one four-dimensional sculpture so if you imagine the sun sitting
at the center of the solar system and time is going this way you think of the sun is just a rod
that extends in time it's not going anywhere in space and the earth it's its path through space
and time it's like a helix that winds around the sun once a year and it's just it's just one helix
and nothing moves in the four-dimensional sculpture it's one four-dimensional thing that
doesn't change some people call this block time and the interesting thing einstein shows is that
different observers traveling at different speeds through this loaf of bread this uh time and
space they slice the space time differently i sitting on earth might slice it like american bread
like slices like this and say this is one instant this is the next instant two things happen
simultaneously that are on the same slice but an observer flying through this space-time at a
different speed would see the same loaf but he would want to slice it like french bread on a so
he would say uh differ with me about which events were simultaneous he'd say these two
events are simultaneously i'd say no this event happens first and this event happens later so
um we're used to thinking in the newtonian world of events either being simultaneous or not
but einstein show that observers can differ on which event occurred before which other event
it's all how this loaf is sliced um and but there's one fundamental space-time that everyone can
agree on the loaf everyone can agree on so we really live in a four-dimensional universe and
this is not just some mathematical model this is the sense of reality which the which has been
demonstrated because einstein's [Music] special and general relativity but here special
relativity has been shown to be correct yes he he started with these two hypotheses motion is
relative the speed of light is a constant and then he proved theorems from those if those were
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true then you can't build a rocket ship that goes faster than the speed of light equals m ¢
squared this is one of the other theorems that he proved from this and of course that's uh
demonstrated in the atomic bomb so we've tested the things that he predicted and they've
turned out to be true now in this loaf of bread this uh four-dimensional block that the the
different observers one slicing the bread horizontally another like the french bread have
different sense of simultaneity because they're traveling at relatively different speeds different
speeds and that difference is what causes them to have a different orientation through this
space-time block that's right so if if you're moving in this direction and you want to see light
going out from you at one light year per year then your space axis has to shift as well so that
that's produced so so a moving observer will will slice different instances on a slant like swiss
like french brand now accepting this what then can we uh infer what what more can we learn
about the structure of reality in the universe with this given this assumption well it produces
all sorts of predictions uh einstein predicted that moving clock sticks slowly we've measured
this by putting clocks on planes flying them east around the world so the velocity of the plane
added the velocity of the earth indeed they come back slow so um it's it's a it's a strange
universe that we live in but it seems to be that einstein's hypotheses have held

(01)- Richard, jako mnozi z nas byli posedli povahou reality jiz od velmi raného véku a
porozuméni prostoru a ¢asu dostalo od Einsteina samoziejm¢é dramatické nové chapani a bylo
nam feceno, ze prostor a ¢as jiz nejsou oddélené véci tak, jak se zdaji, ale je tento radikalni
koncept zvany ¢asoprostor, jak miizeme zacit chapat to, co se zda byt tak kontraintuitivni,
dobfe um Einstein ukdzal, Ze vesmir je skute¢né ¢tyfrozmérny, A ukazal to Spatné. Opsal totiz
od Newtona G-gravita¢ni konstantu a dodal ji rozméry, aby mu sedéla rozmérova rovnovaha
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, kdyby vice uvazoval ,,pro¢ nesmi mit G-¢islo rozmér®, uvazoval by jak tento nesoulad
napravit a prisel by na to, ze

...( Tim padem by v rovnici http://www.hypothesis-of-

universe.com/docs/f/f_069.jpg [Guv = Ty | BNIMMIMOGAMAREAZCAAGImEnZCRN Gl
abyIoIByVSENIporadiY ) http://www.hypothesis-of-universe.com/docs/c/c_098.jpg ; jenze

ho to nenapadlo proto, Ze vSichni véfili, ze ¢as je néco ,,nad Vesmirem*, néco ,,pro Vesmir<,
néco ,,vedle vesmiru a neuvazovali, Ze by Cas — veli¢ina http://www.hypothesis-of-
universe.com/docs/c/c_052.jpg mohl mit také dimenze. Nenapadlo to nikoho, tedy omlouvam

se, napadlo (!) to nékteré myslitele, ale nenapadlo je, _
_ Ja byl prvni. Ja tento napad presentuji uz od r. 1981, nazor jsem poslal
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stovkam védcu do r. 2000 a na internetu od r. 2000... a posla svou hypotézu cca 30 000\
0sobam-védciim se Zadosti 0 ndzor. Odpovédélo 5. Ze si das miZete piedstavit jako &tvrty
rozmér, takZe mame tFi rozméry prostoru uh délka Sitka vySka a mame jeden rozmér ¢asu, no
a toto je to chybéjici poznani z Ptirody, ze existuji i dimenze Casu a ze z nich + dimenzi
délkovych, je postavena hmota. Postavena na planckovskych skalach, v mikrosvéte, ve
viicim vakuu, v péné dimenzi, coz fyzikiim ptipadé jako ,.kvantované pole*, coz uz zacinaji
fyzikové zkoumat jakozto ,,smyckovou kvantovou gravitaci — jenZe to je stale $patny pohled,
Spatny smér uvah. takze pokud t¢ chci pozvat na vecirek, musim ti fict zemépisnou Sitku a
délku na zemi, kam jit, jak vysoko jit jestli je to v 55. patie, vi§ a pak ti musim fict, kdy se
mas ukdzat, jinak zmeskas vecirek, takze tam jsou Ctyfi soufadnice a Ctyfi dimenze
matematicky Einstein ukazal, Ze tam bylo znaménko minus matematicky asociace s
casovou dimenzi, ktera jej odliSovala ?!?! od ostatnich prostorovych dimenzi, to vSe bylo z
hlediska toho, ze kazdy pozorovatel vidél rychlost svétla jako konstantni soucast svych
hypotéz relativity, pohyb byl relativni co to je za ,,vidéni* ten ,,relativizmus® ? pro¢ se to
nazyva relativni ?? , co je na tom relativniho ??? a rychlost svétla byla matematicky
konstantni. to je rozdil, je to jedna ¢tyifrozmérna socha, takze kdyz si predstavite slunce sedici
ve stfedu slunecni soustavy a €as plyne timto smérem, myslite si, Ze slunce je jen tyc, ktera se
prodluzuje v Case, nikam ve vesmiru nejde a zemé je to jeji cesta prostorem a ¢asem je to jako
Sroubovice, ktera se jednou za rok vine kolem Slunce a je to jen jedna Sroubovice a ve
Ctyfrozmérné sose se nic nehybe, je to jedna Ctyfrozmérnd véc, kterd né€které nemeéni lidé
tomu fikaji blokovy ¢as a zajimava véc, kterou Einstein ukazuje, je, Ze rlizni pozorovatelé
cestuji riznymi rychlostmi ptes tento bochnik chleba v tomto uh ¢ase a prostoru Kraji
¢asoprostor odli$n€ i si Pfistat na zemi by to mohlo krajet jako americky chléb jako platky
tohoto a fict, ze tohle je jeden okamzik, toto je dalSi okamzik, kdy se soucasné stanou dvé
véci, které jsou na stejném platku, ale pozorovatel letici timto Casoprostorem jinou rychlosti
by vidél stejny bochnik, ale chtél by ho nakrajet jako francouzsky chléb, takze by fekl, ze se
li$1 se mnou v tom, které udalosti byly soucasné, fekl by, ze tyto dve udalosti jsou soucasné
Rekl bych, Ze ne tato udélost se stane prvni a tato udélost se stane pozdgji takze jsme zvykli
myslet v Newtonském svété na udalosti, at’ uz jsou simultdnni, nebo ne, ale Einstein ukazuje,
7e pozorovatelé se mohou lisit v tom, ktera udalost se stala pied kterou jinou udalosti, jde 0
to, jak se tento bochnik kraji um, ale je tu jeden zakladni Gasoprostor Ze se kazdy muize
shodnout na bochniku kazdy se mize shodnout, takze 77?7 zijeme ve Ctyfrozmérném
vesmiru a to neni jen n&jaky matematicky model, to je smysl pro realitu, je to M
reality..., bohuZel ta realita |neni stale dohledanal az na zakladni PRAVDU. Napt. cituji

Z prednasky

https://www.youtube.com/watch?v=wHSh_8FHwIo

Jiri Podolsky, Rozpad ¢asu — Cas neni, ¢im se zda

Podolsky, komentuje-cituje Newtona : Skutecny cas ndam neni piimo dostupny, dosahujeme ho
jen neprimo pomoci vypoctii, neni stejny jako cas co udava pocet dni... Tedy, ze uz Newton
mél nazor, zZe je néco jednak matematického (geometrického) a lisi se od ¢asu
LHlidského* vnimani, tedy cas spolu se zménami hmotnych realit s realitou ¢asoprostoru.

Podolsky dale ukazuje na videu svétovych mysliteld :

= Avristoteles pry rikd, ze cas nic jiného neni nez mira zmeny ...
= Newton 7ika : existuje cas i tehdy kdyz se nic nemeéni...
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Coz bych ja interpretoval tak, ze uz Newton ,,citil“, ze ¢as je ,,stoické néco* (veli¢ina),
http://www.hypothesis-of-universe.com/docs/c/c_052.jpg ; http://www.hypothesis-of-
universe.com/docs/c/c_041.jpg kterou lidé vnimaji jako tok-plynuti ¢asu, a jako jiné vjemy.
V mém podani uz je to tak, ze : ¢as nebézi ndm, ale my bézime ,,po Case*, my se posouvame
po té ,,stoické” Casové dimenzi v mfizce 3+3D a tim posunem my ukrajujeme ,,na dimenzi
Casové intervaly a to pak vnimame jako plynuti ¢asu. V mikrosvété pry Sipka ¢asu neni, no
jisté, protoze v mikro-vesmiru ,,Casoprostor vie* je ,.kvantovan®, je tam péna dimenzi a tedy i
sttidani toku plynuti ¢asu ,,doptfedu i dozadu®. Na planckovskych Skalach probiha sbalovani
dimenzi do klubiéek, do balickli — a to jsou elementarni ¢astice hmoty.

balenim dimenzi do neskute¢ng bizarnich balitki n+m dimenzionalnich

ktery byl demonstrovan b ec ause Einsteinova [hudba] speciélni a obecna teorie relativity, ale
zde se ukazalo, ze specidlni teorie relativity je spravnd, ano, zacal s t€émito pohyb je relativni
rychlost svétla je konstanta a pak dokazal véty z téch, pokud by byly pravdivé nemlzete
postavit raketovou lod’, ktera jede rychleji, neZ je rychlost svétla rovna m.c? toto je jedna z
dalSich vét, které dokazal z tohoto a samoziejmé to je demonstrovano v atomové bombé,
takZe jsme testovali véci, které on pfedpovidali a nyni se ukazalo, Ze jsou pravdivé v tomto
bochniku chleba v tomto ¢tyfrozmérném bloku, Ze rizni pozorovatelé, jeden krajejici chléb
vodorovné, jiny jako francouzsky chléb, maji jiny smysl pro simultannost, protoze cestuji
relativné odlisnou rychlosti urychluje riizné rychlosti a tento rozdil zpsobuje, ze maji
odli$nou orientaci v tomto bloku, to je spravné, takZe pokud se pohybujete timto smérem a
chcete vidét svétlo vychazejici z vas jednim svételnym rokem za rok, pak se vase vesmirna
0sa musi také posunout, aby se vytvotilo, takze pohybujici se pozorovatel bude fezat rizné
piipady na Sikmé ploSe jako Svycarskd jako francouzské znacka, ktera to nyni pfijima, co pak
muizeme uh, co vic se mizeme dozvédet o struktuie reality ve vesmiru s timto danym
predpokladem dobte, Ze to produkuje vSechny druhy pfedpovédi uh Einstein pfedpovédél, ze
hodiny se pohybuji pomalu, hodiny se nikdy nepohybuji rychle nebo pomalu. Hodiny ne. Ale
¢as ano. Hodiny jsou sestrojeny mechanizmus na ,,tikdni = ukrajovani intervali* na dimenzi
casové. Hodiny nemani ,,interval zvoleny* ale ¢as méni-li tempo, méni 1 intervaly, tedy méni-
1i objekt pohybujici se ,,po ¢asové dimenzi* své tempo, méni tim 1 velikost ukrajovanych
intervall viiéi etalonu jednotkového intervalu. Cas ,,stoji* a my se pohybujeme ,,p0 ném-®.
Dalsi moznost zmény tempa plynuti ¢asu je ,.kiiveni dimenzi“ ( jak to déla OTR, tedy velmi
hmotné téleso — Zem¢ ) Ze kiivi kolem sebe ¢aso-prostor, tedy i ¢as. Pozorovatel sleduje-li
intervaly na ,,kiivé dimenzi Casivé® nutné ze svého ,,pozorovaciho mista* vidi jiné intervaly
,kurzoru® (druzice), ktery se pohybuje po kiivé dimenzi (gravita¢ni potencidlové pole méni
svou kiivost dimenzi) zméfili jsme to umisténim hodin na letadle leticim na vychod kolem
svét, takze rychlost letadla ptidala rychlost Zemé, opravdu se vraceji pomalu, takze je to
zvlastni vesmir, ve kterém Zijeme, neni zvlastni, jen je nepoznany do své zakladni podstaty
ale zda se, Ze Einsteinovy hypotézy plati ale chybi mu pochopeni HDV, tedy, Ze i ¢as ma
dimenze a ze relativita je v podstate jini vidéni pohybu na kiivé dimenzi. STR je také
dukazem pootaceni soustav zakladniho Pozorovatele a rakety — pozorovaného objektu, ktery
tim, ze zvysuje rychlost, tim pootaci svou soustavu a my dostavame fotonem z rakety
informace ,,pootocené®, tedy, ze tam je dilatace Casu. Ne, neni. Na raketé plyne Cas stejnym
tempem jako na Zemi, pouze my tu zménu velikosti intervalu = dilataci POZORUJEME,
jen pozorujeme, na raketé samé velitel zadnou dilataci na sobé nepozoruje.
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(02)- up because all the checks that have been done on them work so we seem to live in this
uh four-dimensional loaf universe and um uh that's uh uh um you know one thing that doesn't
change i uh uh every time i i i i wrestle with these extraordinary complexities i think of what
einstein said something like you know make everything as simple as possible but not simpler
that's true whatever is reality we have to express it in simple ways but not simpler and if this
is reality we have to deal with it and we still don't know why the universe looks to us like a
movie you know i mean the psychological perception of it but um it's it's just a minus sign in
front of the time direction that makes it different from the other dimensions it's interesting to
know that but it's again hard to get your head around why that makes a time seem so different
to us than the other dimensions and as a physicist who has been working on this for your
entire career what what emotion do you have when you when you step back from your
equations and you look at the reality of what this space time is all about well i think the
universe as a whole is rather awesome it's it's fascinating that thinking about an extra
dimension a dimension of time can explain all these things about about the universe and it's
such a radically different perception than the newton had and it's a very geometrical
perception and also general relativity tells us that geometry seems to be very important it's the
curvature of space-time that produces gravity in that theory and this is leading us toward uh
you know super strength theories where we talk about extra dimensions of of extra
dimensions of space uh and again this is a geometrical uh view that i think einstein would
have greatly appreciated and been very enthusiastic about

(02)- nahoru, protoze vSechny kontroly, které na nich byly provedeny, funguji, takze se zda,
ze zijeme v tomhle ¢tyfrozmérném bochnikovém vesmiru a hm uh to je uh uh hm, vis jednu
pochopite HDV uZ nebudete ,,zapasit* myslim na to, co fekl Einstein néco jako ty vis, udélej
vSe co nejjednodussi, ale ne jednodussi to je pravda, at’ je realita jakakoliv, musime to vyjadfit
jednoduchymi zptisoby, ale ne jednodussimi, a pokud je to realita, musime se vypotadat s nim
a stale nevime, pro¢ nam vesmir pfipada jako film, vi§, myslim jeho psychologické vnimani,
ale je to jen znaménko minus pfed smérem Casu, terému se lisi od ostatnich dimenzi
zajimavé to védet, ale je opét t€zké pfijit na to, pro¢ se nam diky tomu ¢as jevi tak odlisny od
ostatnich dimenzi a jako fyzikovi, ktery na tom pracuje celou svou kariéru, jaké mate emoce,
kdyz odstoupis od svych rovnic a podivas se na realitu toho, o cem tento ¢asoprostor je,
myslim si, Ze vesmir jako celek je docela Gizasny, je fascinujici, 7 pFemySleni 0 extrd
dimenzi, dimenze &asu, miiZe vysvétlit viechny tyto véci o vesmiru a je to tak radikalne
odlisné vnimani nez mé&l Newton a je to velmi geometrické vnimani a také obecna teorie
relativity nam fikd, Ze geometrie se zda byt velmi dillezita, je to zakfiveni Casoprostoru, 3+3D
které v této teorii produkuje gravitaci a to vede k nam, uh, znate supersilove teorie, kde
mluvime o extra dimenzich nebo extra dimenzich vesmiru, a opét je to geometricky pohled,
ktery by podle mé& Einstein velmi ocenil a byl z n&j velmi nad$eny. O K. Skoda, 7e Einstein
nevidél mou HDV.

Bohuzel nam autor nevysvétlil ,,jak* miZze byt prostor a Cas jedno a to samé. How Can Space
and Time be the Same Thing?
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