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(01)- A hundred trillion years from now, the last of a great civilisation hides in the darkness.
Throughout their glory days, their engineers worked entire star systems. They dismantled
planets and asteroids to construct an immense interstellar empire. But now, in the twilight of
their time, all of this is long gone. All around them, the universe is dying as the last of the
stars are going out. Over countless millennia, the sky has continued to fade into an eternal
night. The aging universe gripped by desolation and decay, And so, in the darkness, they wait
for the end. Long before they had realized it was coming They knew that the universe was on
a path of inevitable decline. Methodically they hunted for a final place to wait out eternity.
And embarked on their last great feat of engineering. Around a lost and lonely black hole,
they built a new home. With demolished worlds as raw material, they constructed a shell to
completely enclose the darkness. And within this thin shell, barely withstanding the
gravitational grip of their savior, They eked out their meagre lives. The dwindling light of
dying stars rained down upon their final home, Whilst the swirling black hole was harvested
to power their existence. But more than that, the black hole at their heart gave them greatest
gift of all, For the black hole gave them time. No one remembered the name of the great
scientist who had discovered the nature of time. But the astro-engineers knew that time was
not the same across the cosmos. And here, within the immense gravity of the black hole, time
trickled more slowly. Whilst many years passed outside, mere moments flashed by within the
immense sphere. And so the last of the civilisation watched the future play out in front of
them. But they knew that they had only delayed, not averted, their ultimate demise. And the
darkness would inevitably envelop them forever and ever. Of course, this story is little more
than speculation. But it is built on a scientific idea that changed our universe. It’s been more
than a century since Einstein’s relativity shook up our understanding of time and space. But
how does it really work? And what does it actually mean? Both time and space seem so
commonplace, so obvious, so everyday. But beneath their ubiquity they hide a multitude of
unanswered questions - questions to which Einstein's theories only begin to answer. What is
space made of? Does time exist? And will hunting for their ultimate nature lead to sudden
clarity, or will space and time just become more elusive? “Einstein offered them lunch, and
they accepted. So he moved a whole bunch of papers from the table, opened four cans of
beans with a can opener, heated them, stuck a spoon in each and that was our lunch.” Albert
Einstein was a busy man, and often missed lunch. And that was back in 1915 - in the century
since our lives have only become more chaotic. And that is why a meal kit service like
HelloFresh is so great. Hellofresh delivers fresh, high quality produce straight from the farm
to your door, with more than 55 weekly meal options. Great for everyone - especially if you
want to get or stay fit and healthy. | am a big fan of fitness and eating the right food - but in
honesty sometimes there just aren't enough hours in the day and a microwaveable meal seems
like the only option. Hellofresh has saved me from this tasteless horror. The kits are fool
proof, genuinely really hard to get wrong, and that is coming from an absolute cooking
disaster. And last but definitely not least, a recent survey has found their meals have been
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found up to 72% cheaper than dining out or grocery shopping. Go to HELLOFRESH.COM
and use code HISTORY'16 for up to 16 FREE MEALS and 3 surprise gifts. 16 free meals!
This is a great company, and a smart way to eat healthily - and the cherry on top is that they
are also carbon neutral. A big thanks to HelloFresh for supporting educational content on
YouTube. What Is Space? As the lonely world lingered on, Its beating heart warped the very
fabric of the universe around it. The civilisation had done everything they could to keep
going, to put off the inevitable. But try as they might, they could only bend reality. They
could not break it. "Behind it all is surely an idea so simple, so beautiful, that when we grasp
it - in a decade, a century, or a millennium - we will all say to each other, how could it have
been otherwise? How could we have been so stupid?" What is space? The question seems
almost meaningless. As children we learn to describe our surroundings as up-down, left-right,
back-and-front. We call it three dimensional and are free to explore each dimension.

(01)- In ahundred trillion years, the last of the great civilization is hiding in darkness. During
their glory days, their engineers worked on entire star systems. They dismantled planets and
asteroids to build a vast interstellar empire. But now, in the twilight of their time, all this is
long gone. All around them, the universe is dying as the last stars fade. Over countless
millennia, the sky continues to turn into eternal night. An aging universe gripped by
destruction and decay, they await the end in darkness. Long before they realized it was
coming, they knew the universe was on a path of inevitable decay. They methodically
searched for a final place where they would wait for eternity. And they embarked on their last
major engineering feat. They built a new home around the lost and lonely black hole. With the
broken worlds as raw material, they constructed a shell to seal out the darkness completely.
And in this thin shell, barely resisting the gravitational grip of their rescuer, they lived out
their meager lives. The waning light of dying stars rained down on their last home as the
swirling black hole was harvested to fuel their existence. But more than that, the black hole in
their heart gave them the greatest gift of all because the black hole gave them time. A
phantasmagoria for which I would receive dozens of spits from "my scientific critics"...
Nobody remembered the name of the great scientist who ||discovered the essence of time\|. Is
there any such scientist today? Who discovered the essence of time? But the astro-engineers
knew that time is not the same throughout the universe. Apparently the author here is
referring to the "pace of time passing™...nicht wahr And here, in the immense gravity of the
black hole, time passed more slowly... from the point of view of an external observer who
chose the X, y, z, t system ,.. and he fitted himself "to zero" in that system... didn't he? But the
flow of passing and changing the pace of passing time, that is not an explanation about the
"essence of time"!, While many years passed outside outside the black hole, mere moments
flashed in the vast sphere. And so the last of civilization watched the future unfold before
them. But they knew that they had only delayed, not averted, their ultimate demise. And
darkness will inevitably cover them forever and ever. Of course, this story is little more than
speculation. But it is built on a scientific idea that changed our universe. Thoughts don't
change the universe... It's been over a century since Einstein's theory of relativity shook our
understanding of time and space. So far you have only proposed to *‘connect™ "scalar" (one-
dimensional time with "vector" three-dimensional space... But how does it really work? And
what does it really mean? Time and space seem so commonplace, so obvious, so everyday.
But beneath their ubiquity they hide a host of unanswered questions—questions that Einstein's
theories are only beginning to answer. What is space made of? Does time exist? And will the




search for their ultimate nature lead to sudden clarity, or will space and time simply will they
become more elusive? "Einstein offered them lunch and they accepted.

A tak presunul ze stolu celou hromadu papirti, otvirdkem na konzervy otevtel Ctyfi plechovky
fazoli, ohtdl je, do kazdé str€il 1zici a to byl nas obéd." Albert Einstein byl zaneprazdnény
muz a ¢asto vynechal obé&d. A to bylo v roce 1915 — ve stoleti, kdy se naSe Zivoty staly
chaoti¢téjsimi. A proto je sluzba jidelnich sad jako HelloFresh tak skvéla. Hellofresh dodava
cerstvé, vysoce kvalitni produkty ptimo z farmy az k vaSim dvetim s vice nez 55 moznosti
tydenniho stravovani. Skvélé pro kazdého — zvlasté pokud se cheete dostat nebo zlstat fit a
zdravi. Jsem velkym fanouSkem fitness a spravného jidla — ale upfimné feceno, n¢kdy prosté
neni dost hodin denné a Jidlo v mikrovinné troubé se zda byt jedinou moznosti. Hellofresh mé
zachranil pied timto nevkusnym hororem. Soupravy jsou hloupé, opravdu je tézké se mylit, a
to pochazi z absolutni kucharské katastrofy. A v neposledni fad¢ nedavny prizkum zjistil, ze
jejich jidla jsou az o 72 % levnéjsi nez stolovani nebo nakupovani potravin. Pfejdéte na
HELLOFRESH.COM a pouzijte kod HISTORY 16 pro az 16 JIDEL ZDARMA a 3
ptekvapeni. 16 jidel zdarma! Je to skvéla spolecnost a chytry zpisob, jak jist zdravé — a
treSnickou navrchu je, Ze jsou také uhlikové neutrdlni. Velké diky HelloFresh za podporu
vzdélavaciho obsahu na YouTube. Co je vesmir? Jak se osamély svét zdrzoval, jeho tlukouci
srdce pokftivilo samotnou strukturu vesmiru kolem néj. Civilizace udélala vSe, co mohla, aby
pokracovala, aby oddalila nevyhnutelné. Ale at’ se snazili sebevic, mohli jen ohybat realitu.
Nemohli to zlomit. "Za tim v§im je jist¢ mySlenka tak jednoducha, tak krasna, ze kdyz ji
pochopime - za desetileti, stoleti nebo tisicileti - budeme si vSichni fikat, jak to mohlo byt
jinak? Jak jsme mohli byt tak hloupy?" co je prostor? Otazka se zda témét nesmyslna. Jako
déti se u¢ime popisovat nase okoli jako nahofe-doltl, vlevo-vpravo, zezadu a zepredu. Rikame
tomu tfirozmérné a mizeme volné prozkoumat kazdou dimenzi.

(02)- But just what is it, this universal platform on which we play out our lives? It is a
question that occupied the minds of the earliest philosophers. In the fourth century BC, Plato
declared that space was the “The Nurse of Becoming”, a medium in which everything existed,
but with no qualities of its own - and his student Aristotle agreed that an empty void was
impossible. But it would be more than two thousand years before our concept of space was
born. By the coming of the seventeenth century, modern science was crystallizing. The
processes of the universe were being codified into physical laws. And the understanding of
these physical laws was evolving from myths and stories, to the language of mathematics. Of
course, Isaac Newton was at the forefront of this revolution. But before he enters our stage,
we must first start with a boat. In 1632, Galileo published his seminal work “Dialogue
Concerning the Two Chief World Systems”. He was in his mid 60s by this point, and had
already had multiple run-ins with the Roman Inquisition for his assertions that the earth
rotated around the sun. So he had decided to skirt controversy, and spend the intervening
years quietly cementing his myriad ideas on space and the cosmos into a book. And at one
point within this book, he muses on a boat. More specifically - the life of a sailor locked
below deck in a windowless cabin. With plates and knives and a goldfish in a bowl on the
table - a collection of birds, flies, and butterflies. Just what does the sailor experience? Tied
up in port, the cabin is a picture of serenity, and all is calm as the goldfish swims happily in
its bowl. On the table, plates and cutlery remain in their place, and the flying creatures happily
flutter about. But finding itself in rough seas, the cabin heaves and falls with the ship. Plates



and cutlery are wrenched off the table, water spills from the goldfish bowl. On calm seas with
wind-filled sails, the ship would speed up. The sailor would feel this change, and see things
sliding off the table. But when the wind finally drops, the ship sails smoothly on the glassy
sea. Inside the cabin, all would be calm, serenity returning. For the sailor, it would be as if the
ship was still in port and was not moving at all. A dropped plate would fall straight to the
floor, and the sailor would sit comfortably in their chair. And it was here Galileo realised
something. Without a window to reveal the truth, there are no experiments the sailor could do
to reveal whether the ship was moving or not. He concluded that there must be no absolute
concept of being at rest in space. Instead, everyone must experience any smooth, uniform
motion in the same way. All uniform motion must feel like simply being still. Galileo
declared, therefore, that any uniform motion is simply relative to any other uniform motion.
And with this, the first theory of relativity had been born. Galileo’s sailor floats gently on
their sailboat, on seas near the earth's equator - rotating at 1600 km an hour around the earth,
which in turn orbits the sun at 67,000 km an hour, which in turn orbits the milky way at
720,000 km an hour, which in turn is travelling towards the Andromeda galaxy at 403,000 km
an hour. And yet he feels nothing on his vast journey millions of kilometres from his starting
point. Unfortunately upon publishing the book, Galileo once again fell foul of the Catholic
Church - and was found guilty of heresy for his heliocentric view of the cosmos. The work
was banned, and would not be removed from the church’s Index of Forbidden Books until
1835. Within a few decades of Galileo’s downfall, two of Europe’s greatest minds were
arguing about the nature of space. One of them, Isaac Newton, was born in England in 1642,
within a year of Galileo’s death. He needs little introduction, and is known now as one of the
greatest thinkers of his age, perhaps one of the greatest of all time. Whilst not forgotten, his
opponent, Gottfried Leibniz, is somewhat less well known today. Born in 1646 in what is
present-day Germany, he was a leading thinker of his day, writing on mathematics and
philosophy. He pondered deep metaphysical questions, including one that still haunts
physicists and philosophers to this day - why there is something rather than nothing. It was in
the development of calculus that the two men’s feud began. Whilst Leibniz published his
work first, Newton claimed that he had stolen his ideas. As president of the Royal Society at
the time, Newton set up a committee to investigate the dispute. Unsurprisingly the committee
found in favour of Newton. And so this animosity carried over to their second disagreement.
A simple question: What happens to a spinning bucket of water? Space, Newton declared,
was a universal absolute, a rigid stage on which motion was played out. And both would exist
in a universe devoid of matter to experience any motion.

(nothing to comment here)

(02)- Ale co to je, tato univerzalni platforma, na které hrajeme své zivoty? Je to otazka, ktera
zamé&stnavala mysl nejstarSich filozof. Ve ¢tvrtém stoleti pt. n. l. Platon prohlésil, Ze prostor
je ,,Sestrou stavani se, médiem, ve kterém vse existuje, ale nema zadné vlastni vlastnosti — a
jeho Zak Aristoteles souhlasil, Ze prazdné prazdno je nemozné. Ale nez se zrodila nase
koncepce vesmiru, ub&hlo vice nez dva tisice let. S pfichodem sedmnactého stoleti
krystalizovala moderni véda. Procesy vesmiru byly kodifikovany do fyzikéalnich zakont. A
pochopeni téchto fyzikalnich zakont se vyvijelo od myth a pfibéhii k jazyku matematiky.
Isaac Newton byl samoziejmé v Cele této revoluce. Nez ale vstoupi na nasi scénu, musime
nejprve zacit s lodi. V roce 1632 vydal Galileo své klicové dilo ,,Dialog o dvou hlavnich
sveétovych systémech®. V tomto bod¢ mu bylo kolem 60. let a uz m¢l nékolik sporti s fimskou



inkvizici kvili jeho tvrzenim, Ze Zemé se otaci kolem Slunce. A tak se rozhodl vyhnout se
kontroverzi a stravit roky, které¢ uplynuly, tiSe stmelovanim svych nesc¢etnych myslenek o
vesmiru a kosmu do knihy. A v jednom bod¢ této knihy pfemita na lodi. Pfesné&ji — Zivot
namoinika zavieného v podpalubi v kajuté bez oken. S talifi a nozi a zlatou rybkou v misce na
stole - sbirka ptakt, much a motyl. Co zaziva namoinik? Kabina uvazana v pfistavu je
obrazem klidu a vSude je klid, zatimco zlat4 rybka spokojené plave ve své misce. Na stole
zUstavaji talife a pfibory na svém mist¢ a létajici tvorové vesele poletuji. Kabina se ale ocitne
na rozbouieném mofi a zveda se a pada s lodi. Talife a ptibory jsou strhavany ze stolu, voda
se rozléva z misky se zlatou rybkou. Na klidném mofi s plachtami naplnénymi vétrem by lod’
zrychlila. Namotnik by tuto zménu pocitil a vid¢l, jak véci klouzou ze stolu. Ale kdyz vitr
kone¢n¢€ opadne, lod’ hladce pluje po sklenéném mofi. Uvniti kabiny bude vSe klidné, vrati se
klid. Pro namotnika by to bylo, jako by lod’ byla stale v pfistavu a viibec se nehybala. Spadly
talit by spadl pfimo na podlahu a ndmotnik by se pohodIné usadil na zidli. A pravé tady si
Galileo néco uvédomil. Bez okna, které by odhalilo pravdu, neexistuji Zadné experimenty,
které by namoinik mohl udé€lat, aby odhalil, zda se lod” pohybovala nebo ne. Dosel k zavéru,
7e nesmi existovat absolutni koncept klidu ve vesmiru. Misto toho musi kazdy zazit jakykoli
hladky, rovnomérny pohyb stejnym zplisobem. Veskery stejnomérny pohyb musi byt prosté
nehybny. Galileo proto prohlasil, Ze jakykoli rovnomérny pohyb je jednoduse relativni k
jakémukoli jinému rovnomérnému pohybu. A tim se zrodila prvni teorie relativity. Galiletiv
namoinik jemné pluje na své plachetnici, na mofich pobliz zemského rovniku - rotuje
rychlosti 1600 km za hodinu kolem Zemé, ktera zase obiha kolem Slunce rychlosti 67 000 km
za hodinu, kter4 zase obiha kolem Mlécné drahy ve vzdélenosti 720 000 km. hodinu, ktera se
zase pohybuje smérem ke galaxii Andromeda rychlosti 403 000 km za hodinu. A pfesto na
své obrovské cesté miliony kilometr od vychoziho bodu nic neciti. Bohuzel po vydani knihy
se Galileo znovu dostal do konfliktu s katolickou cirkvi - a byl shledan vinnym z kacifstvi pro
svij heliocentricky pohled na vesmir. Dilo bylo zakdzano a z cirkevniho indexu zakazanych
knih bude odstranéno az v roce 1835. Behem n¢kolika desetileti po Galileove padu se dva z
nejvétsich evropskych mozki dohadovali o povaze vesmiru. Jeden z nich, Isaac Newton, se
narodil v Anglii v roce 1642, rok po Galileové smrti. Potfebuje mélo ptedstavovani a nyni je
znamy jako jeden z nejvétSich mysliteld své doby, mozna jeden z nejvétsich vSech dob. I kdyz
neni zapomenuto, jeho protivnik Gottfried Leibniz je dnes ponékud méné znamy. Narodil se v
roce 1646 v dneSnim Némecku a byl pfednim myslitelem své doby, psal o matematice a
filozofii. Zamyslel se nad hlubokymi metafyzickymi otdzkami, véetné té, ktera fyziky a
filozofy dodnes pronasleduje — pro¢ existuje spise néco nez nic. Spor obou muzii zacal ve
vyvoji kalkulu. Zatimco Leibniz publikoval svou praci jako prvni, Newton tvrdil, Ze ukradl
jeho napady. Newton jako tehdejsi prezident Kralovské spolecnosti ustavil vybor, ktery mél
spor prosettit. Neni piekvapenim, ze komise dala za pravdu Newtonovi. A tak se tato
nevrazivost prenesla i do jejich druhé neshody. Jednoduché otazka: Co se stane s to¢icim se
védrem s vodou? Prostor, prohlésil Newton, je univerzalni absolutno, pevné jevisté, na kterém
se odehrava pohyb. A oba by existovali ve vesmiru bez hmoty, aby zaZili jakykoli pohyb.
(nothing to comment here)

(03)- To argue his point, Newton asked us to think of a bucket of water. If the bucket sits at
rest, the surface of the water would be flat and level. But if we spin the bucket, the water spins
too and its surface becomes curved. Newton asked “Just what is the water spinning with
respect to?”” Newton claimed that the acceleration of the spin was relative to an absolute space
- something separate to the object itself - spinning a bucket in an empty universe would also



curve the surface of the water. But to Leibniz, space in an empty universe, devoid of any
matter, simply made no sense. The properties of objects, Leibniz claimed, are essential in
defining their meaning. Space only has meaning, in the relative locations of objects. And
similarly, time only had meaning when discussing the relative motions of objects. Without
matter Leibniz said, space and time simply have no role, and hence no existence. Sadly,
Liebniz died in 1716, with the argument still in full swing - but it was Newton's ideas that
stuck. “Absolute space, in its own nature, without relation to anything external, remains
always similar and immovable, Absolute, true, and mathematical time, of itself, and from its
own nature, flows equally without relation to anything external.” This so-called “absolute
space and time” would be the accepted science for nearly two centuries - but with the caveat
of Galileo’s rejection of absolute rest. Absolute space may have won the debate - but absolute
rest, a fixed point - was still an impossibility. Relativity was still part of the argument. But
that only applied to space. Time was a totally different matter. With its implicit direction, time
appeared totally distinct. For Newton and Galileo, everyone’s clock across the universe ticked
with absolute synchronicity. A universal beat that ran through every event in the cosmos. A
second on Earth the same as a second everywhere else. But is this true? Is time malleable or
an unswerving metronome that drags the cosmos forward? Does it itself have properties or is
it defined only by the events that run in its current? To answer these questions we must begin
not with physicists wondering about clocks, rulers and motion. But with heat. What Is Time?
In the distant future universe, around the aging black hole, our dying civilization sits and
waits. For sitting and waiting is all they can do. With the passing of the stars, raw energy had
become the most precious thing. To preserve what they had, they had slowed their very
existence. Every aspect was focused upon survival, as their sleepy eyes watched the ever
darkening skies. As total universal heat death crept across the cosmos, They realised that time
was their ultimate enemy. "You may see a cup of tea fall off a table and break into pieces on
the floor... ... but you will never see the cup gather itself back together and jump back on the
table.” What is time? Like space, the nature of time occupied the minds of many ancient
thinkers. In ancient Greece, Aristotle stated that time was simply the steps between before and
after, whilst Hindu philosophers saw time as cyclical, from creation to destruction over four
billion years. But it's true origin remained elusive. Like space, time seems to be something
obvious, something that is just present. But it is clearly a different beast - we cannot freely
travel through time. Unlike space, time has a direction - a distinct past and coming future. As
with space, scientists can be pragmatic and not worry about the nature of time. Coupled with a
ruler, a clock completes the experimenter’s toolbox. But it doesn’t mean we can ignore the
question. And to understand time fully, we first have to think about horses and steam engines.
The coming of the industrial revolution presented humanity with a problem. The original
engines of civilization, draught animals like horses and cattle, were relatively simple things.
Understanding how much to feed them and how much to work them was easy. A certain
number of bales of hay could guarantee a day’s work from a well-fed animal. But what of
new-fangled machines, such as a steam engine? How much work can you get out of a heap of
coal? This was an important question from an economic standpoint. Do you replace a horse
with an engine if it is going to cost more to feed it? And it was out of this conundrum that
thermodynamics was born. Many minds wrestled over the question of the ultimate efficiency
of engines. Indeed - at the time of thermodynamics inception, a typical engine only worked at
3%. In a physical steam engine, the heat of the fire is used to boil water, But some of the fire’s
heat just radiates into the air. Metal scrapes against metal, screeching loud and hot to the
touch - both forms of energy loss. In any physical steam engine, this loss of heat as waste is



inevitable. Within the mathematics of thermodynamics, perfect efficiency was found to be an
illusion.

(nothing to comment here)

(03)- Aby argumentoval, Newton nas pozadal, abychom mysleli na kbelik vody. Pokud bude
kbelik v klidu, hladina vody by byla rovna a rovna. Pokud vSak kbelik roztocime, voda se
roztoci také a jeji povrch se zaktivi. Newton se zeptal: "Pro€ se ta voda to¢i?" Newton tvrdil,
ze zrychleni rotace je relativni k absolutnimu prostoru — né¢emu oddélenému od samotného
objektu — roztoceni kbeliku v prazdném vesmiru by také zakfivilo hladinu vody. Leibnizovi
vSak prostor v prazdném vesmiru, postradajicim jakoukoli hmotu, prosté nedaval smysl.
Vlastnosti objekti, tvrdil Leibniz, jsou zdsadni pii definovani jejich vyznamu. Prostor ma
vyznam pouze v relativnich umisténich objekti. A podobné ¢as mél vyznam pouze pfi diskuzi
o relativnich pohybech objekt. Bez hmoty fekl Leibniz, prostor a ¢as prosté nemaji zddnou
roli, a tudiz Zadnou existenci. Je smutné, ze Liebniz zemiel v roce 1716, s argumentem stale v
plném proudu - ale byly to Newtonovy myslenky, které zistaly. "Absolutni prostor ve své
vlastni pfirozenosti, bez vztahu k ¢emukoli vné&j§imu, zistava vzdy podobny a nehybny,
Absolutni, pravdivy a matematicky ¢as sdim o sob¢ a ze sv¢ vlastni podstaty plyne stejné bez
vztahu k ¢emukoli vnéjSimu." nazyvany ,,absolutni prostor a ¢as“ by byl uzndvanou védou po
téméi dvé stoleti — ale s vyhradou Galileiho odmitnuti absolutniho klidu. Absolutni prostor
mozna vyhral debatu — ale absolutni klid, pevny bod — byl stale nemozny Relativita byla stale
soudasti argumentu. Ale to platilo pouze pro prostor. Cas byl ipIné jina zaleZitost. Se svym
implicitnim smérem se ¢as zdal zcela odlisny. Pro Newtona a Galilea hodiny kazdého ve
vesmiru tikaly s absolutni synchronicitou. Univerzalni beat, ktery probéhl kazdou udalosti ve
vesmiru. Sekunda na Zemi stejna jako sekunda vSude jinde. Ale je to pravda? Je Cas tvarny
nebo neochvéjny metronom, ktery tdhne vesmir kupifedu? Ma sdm o sob¢ vlastnosti nebo je
definovan pouze udalostmi, které bézi v jeho proudu? Abychom na tyto otazky odpovedéli,
nesmime zacit tim, Ze by se fyzikové zajimali o hodiny, pravitka a pohyb. Ale s teplem. Co je
¢as? Ve vzdaleném budoucim vesmiru, kolem starnouci erné diry, naSe umirajici civilizace
sedi a ¢eka. Pro sezeni a ¢ekani je vSe, co mohou délat. S prechodem hvézd se surova energie
stala tou nejcennéjsi véci. Aby zachovali to, co méli, zpomalili svou samotnou existenci.
Kazdy aspekt byl zaméten na preZiti, zatimco jejich ospalé oci sledovaly stale temnouci
oblohu. KdyZ se vesmirem pliZila totalni univerzalni tepelnd smrt, uvédomili si, Ze Cas je
jejich hlavnim nepftitelem. "Muzete vidét, Ze Salek Caje spadne ze stolu a rozbije se na
podlaze... ...ale nikdy neuvidite, Ze by se $alek shromazdil a sko€il zpét na stil." Co je ¢as?
Stejné jako prostor zaméstnavala povaha ¢asu mysl mnoha starovékych mysliteld. Ve
starovékém Recku Aristoteles prohlasil, Ze ¢as byly jednoduse kroky mezi pted a po, zatimco
hinduisticti filozofové vidéli ¢as jako cyklicky, od stvofeni po zni¢eni po dobu ¢tyf miliard
let. Ale jeho skute¢ny plivod zistal nepolapitelny. Stejné jako prostor se Cas zda byt né¢im
samoziejmym, né¢im, co je praveé pifitomné. Ale je to zjevné jina Selma - nemizeme svobodné
cestovat Casem. Na rozdil od prostoru ma ¢as smér — zietelnou minulost a nadchazejici
budoucnost. Stejné jako v ptipad€ vesmiru mohou byt védci pragmaticti a nestarat se o
povahu ¢asu. Hodiny ve spojeni s pravitkem dopliiuji sadu nastrojii experimentatora. Ale to
neznamend, ze muzeme otazku ignorovat. A abychom plné porozuméli ¢asu, musime nejprve
myslet na koné a parni stroje. Pfichod primyslové revoluce postavil lidstvo pted problém.
Pivodni motory civilizace, tazna zvitata jako koné¢ a dobytek, byly relativné€ jednoduché véci.
Bylo snadné pochopit, jak moc je krmit a jak moc s nimi pracovat. Ur€ity pocet balikil sena
by mohl zajistit celodenni praci dobie ziveného zvifete. Ale co nové stroje, jako je parni stroj?



Kolik prace muzete dostat z hromady uhli? To byla diilezita otdzka z ekonomického hlediska.
Nahradite kon¢ motorem, pokud bude jeho krmeni draz§i? A pravé z tohoto rébusu se zrodila
termodynamika. Mnoho hlav se potykalo s otazkou maximalni u¢innosti motorti. Skute¢né — v
dobé¢ nastupu termodynamiky typicky motor pracoval pouze na 3 %. Ve fyzickém parnim
stroji se teplo ohn¢ pouziva k vateni vody, ale ¢ast tepla z ohné¢ vyzaiuje do vzduchu. Kov
Skrabe o kov, je hlasity a horky na dotek - obé formy ztraty energie. V kazdém fyzikalnim
parnim stroji je tato ztrata tepla jako odpadu nevyhnutelna. V matematice termodynamiky
bylo zjisténo, ze dokonald ucinnost je iluzi.

(04)- Energy is always lost as heat flows from one place to another. The concentrated energy
released from burning coal must be degraded as it flows through the engine and some must be
lost into the surroundings. And so a new measure was introduced to account for this increase
of decay and disorder. Entropy. And it is probability that dictates how this happens. As the
early 20th century physicist George Gamow put it: "For exactly the same reason the room in
which you sit reading this book is filled uniformly by air from wall to wall and from floor to
ceiling, and it never even occurs to you that the air in the room can unexpectedly collect itself
in a far corner, leaving you to suffocate in your chair. However, this horrifying event is not at
all physically impossible, but only highly improbable.” Gamow goes on to give the waiting
time of such an event - trillions upon trillions times longer than the entire age of the universe.
Disorder is always statistically far more likely. Through the new laws of thermodynamics
physicists revealed an inexorable growth in entropy as the universe marches on - a future
universe destined to be more disordered and decayed than today’s. Not only steam engines,
but whole planets, stars, galaxies, filaments - all marching from order to disorder. It was in
1862 that the grim logical endpoint of these ideas was proposed, by Lord Kelvin, for whom
the measurement unit was named:"... although mechanical energy is indestructible, there is a
universal tendency to its dissipation, which produces...exhaustion of potential energy through
the material universe. The result would inevitably be a state of universal rest and death, if the
universe were finite and left to obey existing laws." And so, was this time? A constantly dying
universe heading for inevitable heat death? Stars going out one by one in a steady march from
potential energy to waste leaving the trillion year old universe dark and spent? One of the
great minds to occupy themselves with entropy and the arrow of time was James Clerk
Maxwell, the iconic Scottish nineteenth century scientist. His views on thermodynamics
shaped our understanding of heat and gases - and he did all this with the assistance of a
demon. Maxwell understood the implications of entropy. He knew that if he mixed two gases,
one hot and one cold, the result would be warm gas. And he knew that the gas would stay
warm and mixed rather than separating into two halves, with hot gas in one and cold in the
other. But he wondered - what if we introduced a tiny demon who can sense each and every
atom in the gas. This demon can turn around atoms, directing slow atoms to one side, and fast
to the other. As the temperature of a gas is a reflection of the average speed of its atoms, The
demon has effectively separated the warm gas into two unequal halves, one hot, and one cold.
The demon seems to have broken the laws of thermodynamics. It has taken the disordered
state, the warm gas, and created a more ordered state, hot and cold gas. And whilst only a
thought experiment - arguments over the meaning of Maxwell’s demon have raged for over
150 years. Some have stated that the demon must be expending energy to sort the gas atoms,
And so total entropy will continue to rise. However - some have proposed that it is not energy
that is important, But the fact that the demon uses information, namely the speeds of the



atoms, to do the sorting. Linking energy, entropy and information might seem a little strange,
But over the last three-quarters of a century, This link has become stronger and stronger. And
as any touch of a computer will tell you, processing information generates a lot of waste heat.
But the situation is more complex than that. It is not simply the processing of information that
leads to waste heat, but the forgetting of information. When we add three and two, the answer
is, of course, five. But if | told you an answer was five and ask what two numbers are summed
together, you cannot answer. In a computer, logic gates combine electronic signals to do the
addition - Whilst two numbers are fed in, they are forgotten as the single answer is spat out.
The calculation is irreversible, the inputs lost to the universe. And, in the action of forgetting,
the logic gates heat up a little. Thermodynamics therefore provides us with the ultimate limit
for forgetting. Called the Landauer limit, it is the inevitable release of energy from erasing a
single bit of information. And at room temperature it is just over 100th of an electron volt.
Proven experimentally in 2012, scientists believe that at present computer chips produce
thousands of times more heat than this limit - but by 2035,

(nothing to comment here)

(04)- Energie se vzdy ztraci, kdyz teplo proudi z jednoho mista na druhé. Koncentrovana
energie uvolnénd ze spalovani uhli se musi pfi pritoku motorem degradovat a ¢ast se musi
ztratit do okoli. A tak bylo zavedeno nové opatieni, které mélo tento nértst rozkladu a
neporadku vysvétlit. Entropie. A je to pravdépodobnost, ktera urcuje, jak se to stane. Jak fekl
fyzik z pocatku 20. stoleti George Gamow: ,,Pfesné ze stejné¢ho diivodu je mistnost, ve které
sedite a Ctete tuto knihu, zaplnéna rovnomérné vzduchem od stény ke sténé a od podlahy ke
stropu, a nikdy vés ani nenapadne, Ze vzduch v mistnosti se mize ne¢ekané shromazdit ve
vzdaleném rohu a nechat vas udusit se na zidli. Tato désiva udalost vSak neni viibec fyzicky
nemozna, ale pouze vysoce nepravdépodobna.” Gamow déle uvadi dobu ¢ekani na takovou
udélost — biliony a biliony krat delsi nez cely vék vesmiru. Porucha je vzdy statisticky
mnohem pravdépodobné;jsi. Prostiednictvim novych zakont termodynamiky fyzikové odhalili
neuprosny rist entropie, jak vesmir pochoduje dal — budouci vesmir, ktery bude vice
neusporadany a rozpadly neZ ten dneSni. Nejen parni stroje, ale celé planety, hvézdy, galaxie,
vlakna — to v§e pochoduje od fadu k nepotradku. Bylo to v roce 1862, kdy lord Kelvin navrhl
ponury logicky konec téchto myslenek, pro kterého byla mérna jednotka pojmenovéna:
,»---ackoll je mechanicka energie neznicitelna, existuje univerzalni tendence k jejimu
rozptylovani, které zptsobuje... vyéerpani. Potencialni energie prostfednictvim hmotného
vesmiru. Vysledkem by nevyhnutelné byl stav univerzalniho klidu a smrti, pokud by byl
vesmir kone¢ny a ponechdn, aby se fidil existujicimi zdkony." A bylo to tentokrat? Neustale
umirajici vesmir mifici k nevyhnutelné tepelné smrti? Hvézdy vychazejici jedna po druhé v
neustalém pochodu od potencialni energie k odpadu a zanechavaji tak bilion let stary vesmir
temny a vycerpany? Jednou z velkych mysli, ktera se zabyvala entropii a §ipem ¢asu, byl
James Clerk Maxwell, ikonicky skotsky védec devatenactého stoleti. Jeho ndzory na
termodynamiku formovaly nase chapani tepla a plyni — a to vSe délal s pomoci démona.
Maxwell pochopil disledky entropie. Védél, Ze kdyz smisi dva plyny, jeden horky a jeden
studeny, vysledkem by byl teply plyn. A véd¢l, Ze plyn zGstane teply a smiSeny, misto aby se
rozdé€loval na dvé poloviny, s horkym plynem v jedné a studenym v druhé. Ale napadlo ho -
co kdybychom predstavili malého démona, ktery dokédze vycitit kazdy atom v plynu. Tento
démon miize otacet atomy, smerovat pomalé atomy na jednu stranu a rychlé na druhou.
Protoze teplota plynu je odrazem primeérné rychlosti jeho atomii, démon ucinné rozdélil teply
plyn na dvé nestejné poloviny, jednu horkou a jednu studenou. Zda se, ze démon porusil



zékony termodynamiky. Vzal neusporadany stav, teply plyn, a vytvofil usporadanéjsi stav,
horky a studeny plyn. A i kdyZ jde pouze o mySlenkovy experiment — Spory 0 vyznam
Maxwellova démona zufi jiz vice nez 150 let. Nekteii prohlésili, ze démon musi vynakladat
energii na tfidéni atomu plynu, takze celkova entropie bude nadale stoupat. Nicméné¢ - nékteti
navrhli, Ze to neni energie, ktera je dalezitd, ale skutecnost, ze démon pouziva informace,
konkrétné rychlosti atomt, k tfidéni. Propojeni energie, entropie a informaci se mize zdat
trochu divné, ale za posledni tfi ¢tvrté stoleti se toto spojeni stalo silngjsi a silngjsi. A jak vam
fekne kazdy dotyk pocitace, pfi zpracovani informaci vznika velké mnozstvi odpadniho tepla.
zapominani informaci. Kdyz secteme tii a dvé, odpoveéd’ je samoziejmé pét. Ale kdybych vam
fekl, ze odpoveéd’ je pét a zeptam se, jaka dvé Cisla se scitaji, nemtizete odpovédét. V pocitaci
logicka hradla kombinuji elektronické signaly, aby provadeély scitani - Zatimco jsou vlozena
dvé cisla, jsou zapomenuta, protoze je vyplivnuta jedind odpovéd’. Vypocet je nevratny,
vstupy ztraceny pro vesmir. A v akci zapominani se logické brany trochu zahteji.
Termodynamika nam tedy poskytuje nejzazsi limit pro zapominani. Nazyva se Landauerv
limit a jedn4 se o nevyhnutelné uvolnéni energie z vymazani jediného bitu informace. A pfi
pokojové teplot€ je to néco malo pies 100 elektronvoltl. Experimentalné prokazéano v roce
2012, védci se domnivaji, ze v soucasnosti pocitacové Cipy produkuyji tisickrat vice tepla, nez
je tento limit - ale do roku 2035

(05)- they will most likely reach it. that tiny bit of waste heat inescapably increasing the
entropy of the universe. Ultimately, across the universe, it is this irreversibility of calculations
that drives entropy to increase. forgetting information is therefore an essential ingredient for
defining an arrow of time. Does this mean that for yesterday and tomorrow to have meaning,
we must forget? Is the existence of the future implicitly tied to our inability to remember?
And it is now we can return to our lonely civilization on the brink of universal heat death, in
the far distant future... When all useful energy is used up, and entropy is at maximum - would
time even have any meaning? Fundamental physics does not yet have a definitive answer, but
it is an intriguing possibility. But we have now reached a turning point. The foundations of
time and space can only get us so far - and though they are useful, there is a revolution
coming. A new order that will lead directly to the last days of our lonely black hole world. As
we continue in our journey, we are going to have to explore new time, and new space.

New Space Within their black hole shell, many of the civilisation resigned themselves to their
fate and dozed their way to the end. But a few curious minds, with their dwindling energy,
still wondered about the universe. Great books that had existed for almost eternity told them
how space could bend and ripple, Central to these books was the story of light. They knew
that light’s speed was immense, and had used it to help measure their empire. They knew that
light was a limit they could never break, no matter how hard they had tried. And they knew
that the speed of light had been the first step in the long journey to understand how the
universe really worked. "When you are next out of doors on a summer night, turn your head
towards the zenith. Almost vertically above you will be shining the brightest star of the
northern skies-Vega of the Lyre, twenty-six years away at the speed of light, near enough to
the point of no return for us short-lived creatures...for no man will ever turn homewards
beyond Vega, to greet again those he knew and loved on Earth.” The speed of light has
always been mysterious. Early experiments in flashing lights back and forth had shown that it
must be much faster than sound. So scientists wondered - was it infinite in speed? It was in



1676 that Danish astronomer Ole Romer finally found the answer. Romer was observing the
moons of Jupiter as they circled the giant planet. And timing just when they entered the gas
giant’s planetary shadow. He had assumed that the orbits ticked like clockwork, And so
would be able to predict just when the eclipses of the moons would begin and end. But as he
observed the moon lo throughout the year, his predictions got steadily worse, and then better
again. It became clear that the accuracy of his predictions depended upon our distance to
Jupiter, And he would need to include the extra time taken by light having to travel further.
And so with Romer’s data fellow astronomer Christian Huygens calculated that light must
move at more than 211,000 km every second, not far off our modern estimate of about
300,000 km per second. Romer’s observations confirmed that light was fast and finite - but
precisely what light was would have to wait for two centuries - for as well as the confusing
implications of James Clerk Maxwell's demon, he is also famous for intertwining electricity
and magnetism into a single idea - electromagnetism. Light, he found, was nothing more than
a self-propagating combination of the two - and written too into his equations was light’s
blistering speed. But there was still a problem. Just what was this speed relative to?
Maxwell’s equations gave no answers, so physicists began to search for a solution. Perhaps,
they hypothesised, light travelled in an invisible medium? A mysterious ether permeating the
entire cosmos? But that would also imply an ultimate state of rest in the universe - a worrying
thought, as that would break Galileo’s relativity. The problem was severe - S0 whilst one
group of physicists set out to measure the properties of this supposed ether, others took the
evidence in front of them and made an even larger leap. And chief among them was a young
Albert Einstein. Einstein wondered why electricity and magnetism would not obey Galileo’s
relativity. Why should experiments specifically using the flow of electricity or spin of a
magnet reveal absolute motion? In a bold step he declared that they cannot. And with that, the
special theory of relativity was born. On Galileo’s ship, Einstein proposed, all experiments
would yield the same results, whether the ship was secured in port, or smoothly sailing on a
glassy sea. Throwing a ball would of course not reveal whether the ship was moving But
neither would measuring the speed of light! The speed of light in a vacuum was constant - no
matter the source.

(nothing to comment here)

(05)- s nejveétsi pravdépodobnosti toho dosahnou. ten nepatrny kousek odpadniho tepla
nevyhnutelné€ zvySujici entropii vesmiru. Nakonec, v celém vesmiru je to pravé tato
nezvratnost vypoc¢ti, ktera pohani entropii ke zvySeni zapominani informaci je proto zakladni
slozkou pro definovani Sipky ¢asu. Znamena to, Ze aby vcerejSek a zitfek mély smysl, musime
zapomenout? Je existence budoucnosti implicitn€ spojena s nasi neschopnosti pamatovat si?
A prave ted’ se miizeme vratit do nasi osamélé civilizace na pokraji univerzalni tepelné smrti,
v daleké budoucnosti... AZ bude spotiebovana veskera uzitecna energie a entropie bude na
maximu — mél by ¢as vibec néjaky vyznam? Fundamentalni fyzika zatim nema definitivni
odpovéd, ale je to zajimava moznost. Ale nyni jsme doséhli bodu obratu. Zaklady ¢asu a
prostoru nas mohou dostat jen tak daleko — a piestoze jsou uzite¢né, pfichazi revoluce. Novy
fad, ktery povede piimo do poslednich dnli naSeho osamélého svéta Cernych dér. Jak budeme
pokracovat v nasi cesté, budeme muset prozkoumat novy ¢as a novy prostor. Novy prostor Ve
své skotapce ¢erné diry se mnoho civilizaci smifilo se svym osudem a zdfimli si cestu az na
konec. Ale n¢kolik zvédavych mysli se svou ubyvajici energii stale pfemyslelo o vesmiru.
Skvélé knihy, které existovaly témét vécnost, jim fekly, jak se prostor mize ohybat a vinit.
Ustiednim bodem t&chto knih byl piib&h svétla. VEdéli, Ze rychlost svétla je obrovska, a



pouzili ji k méfeni své fise. VEdéli, ze svétlo je limit, ktery nikdy nemohou prolomit, bez
ohledu na to, jak moc se snazili. A véd¢li, ze rychlost svétla byla prvnim krokem na dlouhé
cesté k pochopeni toho, jak vesmir skutecné funguje. "Az budete pfisté¢ venku za letni noci,
otocte hlavu k zenitu. Témét svisle nad vami bude zafit nejjasnéjsi hvézda severniho nebe -
Vega z Lyry, dvacet Sest let daleko rychlosti svétla." , dost blizko k bodu, odkud neni navratu
pro nas kratkoveéké tvory... protoze zadny ¢lovek se nikdy neobrati domt za Vegu, aby znovu
pozdravil ty, které na Zemi znal a miloval." Rychlost svétla byla vzdy zdhadnd. Prvni
experimenty s blikajicimi svétly tam a zpét ukdzaly, Ze to musi byt mnohem rychlejsi nez
zvuk. Védci se tedy divili — bylo to nekonecné v rychlosti? Bylo to v roce 1676, kdy dansky
astronom Ole Romer kone¢né nasel odpovéd’. Romer pozoroval mésice Jupitera, kdyz
krouzily kolem obii planety. A nacasovani pravé kdyz vstoupili do planetarniho stinu
plynného obra. Pfedpokladal, Ze obézné drahy Slapou jako hodinky, a tak bude schopen
piesné predpovedét, kdy zatméni mésich zacne a skonci. Ale jak pozoroval mésic lo po cely
rok, jeho pfedpovédi se neustale zhorSovaly a pak zase zlepSovaly. Bylo jasné, Ze piesnost
jeho ptedpovédi zavisi na nasi vzdalenosti k Jupiteru a on bude muset zapocitat Cas navic,
ktery zabere svétlo, které musi cestovat dale. A tak s Romerovymi daty kolega astronom
Christian Huygens vypocital, Ze svétlo se musi pohybovat rychlosti vice nez 211 000 km za
sekundu, coz je nedaleko naSeho moderniho odhadu asi 300 000 km za sekundu. Romerova
pozorovani potvrdila, Ze svétlo bylo rychlé a kone¢né - ale piesné to, co bylo svétlo, bude
muset pockat dvé stoleti - stejné jako matouci disledky démona Jamese Clerka Maxwella, je
také znamy propletenim elektfiny a magnetismu do jediné myslenky - elektromagnetismus.
Zjistil, ze svétlo neni nic jiného nez samo se $ifici kombinace téchto dvou — a do jeho rovnic
byla zapsana také rychlost svétla. Ale stale tu byl problém. K ¢emu byla tato rychlost
relativni? Maxwellovy rovnice nedaly zadné odpovédi, takze fyzici zacali hledat feseni.
Mozna, predpokladali, svétlo putovalo v neviditelném médiu? Tajemny éter prostupujici cely
vesmir? Ale to by také znamenalo kone¢ny stav klidu ve vesmiru — znepokojiva myslenka,
protoZe by to naruSilo Galileovu relativitu. Problém byl vaZny - takZe zatimco jedna skupina
fyzika se pustila do méfeni vlastnosti tohoto domnélého éteru, jini vzali dikazy pred sebe a
udé¢lali jesteé veétsi skok. A hlavnim z nich byl mlady Albert Einstein. Einstein uvazoval, pro¢
se elektfina a magnetismus nefidi Galileovou relativitou. Pro¢ by experimenty konkrétné
vyuzivajici tok elektfiny nebo rotace magnetu mély odhalit absolutni pohyb? Odvaznym
krokem prohlésil, ze nemohou. A s tim se zrodila specialni teorie relativity. Einstein navrhl,
ze na Galileové lodi by vSechny experimenty piinesly stejné vysledky, at’ uz byla lod’
zajiSténa v piistavu, nebo hladce plula po skelném mofi. Hizeni mice by samoziejmé
neodhalilo, zda se lod’ pohybuje, ale ani méteni rychlosti svétla! Rychlost svétla ve vakuu
byla konstantni — bez ohledu na zdroj.

(06)- This final statement seemed to fly in the face of the universe as laid out by Newton. In
Newtonian mechanics you could simply add speeds together. And each observer would
measure differing speeds dependent upon their own motion. But according to Einstein, this
was not the case for light. Everyone would measure the same speed. Whether the ship was
stationary, going at 50 knots, or 50,000. However if this was true, something else had to give -
and the only freedom in the equations was the very nature of space and time themselves. To
work, each observer must have their own measurement of space. And each observer must
have their own measurement of time. With special relativity, it was the speed of light that was
absolute - not space and time. Space and time were no longer the universal stage on which



physics played out. And just as Maxwell had combined electricity and magnetism, Spacetime
too was about to unite. “Gentlemen! The views of space and time which I wish to lay before
you ... They are radical. Henceforth space by itself, and time by itself, are doomed to fade
away into mere shadows, and only a kind of union of the two will preserve an independent
reality.” In 1908 Herman Minkowski, Einstein’s former professor, came up with an idea. In
reaction to the revelations of special relativity in 1905, he had decided to explore the
geometry of these new equations. In Einstein’s formulation, space was space and time was
time, And to transform from one observer’s viewpoint to another, you needed to mix the two
together. But Minkowski pointed out that it was simpler to mix space and time together - into
spacetime. And to transform one observer’s spacetime to another through geometry. And so
finally, combined spacetime was born. This new melding of the three dimensions of space and
one dimension of time has come to be known as "Minkowski Space" - though Minkowski
himself tragically died in 1909 before his idea had been fully embraced by the physics
community. Newtonian space and time had been completely upended - but Einstein was still
not happy. Though his ideas had revolutionized our ideas of space and time, they could not
account for gravity. Newton’s gravitational equations needed the distance between masses
And special relativity now told us that no one could even agree on what these distances were.
So he went back to the drawing board and spent a decade thinking about gravity. What
eventually emerged from these ruminations in 1915 was a solution that shocked physics to its
core. Einstein took Minkowski’s geometric picture of spacetime, and made both space and
time bendy and stretchy, the presence of mass and energy producing the curvature. Within his
general theory, Einstein concluded that gravity, as a force, simply did not exist - the effects of
gravity were encoded within the curvature of space and time. Newton’s picture of space and
time was well and truly dead, for not only were space and time relative, they were flexible as
well. The consequences of Einstein’s vision of relativity were quickly uncovered. In the
special theory the relative tick of clocks depended on motion. And whilst everyone feels time
passing at one second per second, Different clocks will tick off different amounts of time.
With the coming of the general theory, time was shaken even more, As where you are also
influences the tick of your clock. The presence of mass curves space and curves time, And so
gravity can dictate the relative ticking of a clock. In 1916, Karl Schwarzschild solved the field
equations of relativity for a spherical mass, and written inside his equations was a completely
collapsed mass, squeezed into a point, Whilst it did not get its name for another fifty years,
Schwarzschild had the mathematics for a black hole. Schwarzschild’s solution showed that
black holes bend both space and time - and with this intense curvature comes intense
gravitational pulls - not even light able to escape. In the vicinity of a black hole, where
gravitational fields are immense, Time becomes more and more curved as you get closer to
the centre. Compared to clocks in the distant universe, near the heart of darkness time ticks
very slowly. And it wasn't just black holes that sprung from the new equations. In the century
since Einstein’s gravitational insights, many more bizarre solutions have been found.
Throughout the relativistic literature there are wormholes, warp drives and even entire curved
universes. All built from the malleable nature of space and time. In 1919, observations of the
deflection of starlight proved his theory and made Einstein a scientific superstar - and so
scientists turned their attention to measuring the effects of general relativity exactly, to further
cement the concept. One of the weirdest of these experiments was undertaken by Joseph
Hafele and Richard Keating in 1971.



(06)- (06)- This final statement seemed to fly in the face of the universe as presented by
Newton. In Newtonian mechanics, you can simply add the velocities together. And each
observer would measure different speeds depending on their own motion. But according to
Einstein, this was not the case with light. They would all measure the same speed. Whether
the ship was stationary, it was going 50 knots or 50,000. But if that was true, something else
had to give - and the only freedom in the equations was the very nature of space and time. In
order to work, each observer must have their own measurement of space. And each observer
must have his own timekeeping. With special relativity, it was the speed of light that was
absolute - not space and time. Space and time were no longer the universal stage on which
physics took place. And just as Maxwell had combined electricity and magnetism, space-time
was about to unify. "Gentlemen! The views of space and time that I wish to present to you...
They are radical. Space itself and time itself are henceforth doomed to fade into mere
shadows, and only some kind of union of the two will preserve an independent reality.” In
1908, Herman Minkowski, Einstein's former professor, came up with an idea. In response to
the revelation of the special theory of relativity in 1905, he decided to investigate the
geometry of these new equations. In Einstein's formulation, space was space and time was
time, and to transform from one observer's point of view to another, you had to mix the two
together. But Minkowski pointed out that it was easier to mix space and time together -
into spacetime. So it (space-time) is not an invention of Einstein, but of Minkowski (1) And
to transform the space-time of one observer to another using geometry. And so the combined
space-time was finally born. This new union of three dimensions of space and one dimension
of time became known as "Minkowski Space" - although Minkowski himself died tragically
in 1909 before his idea was fully accepted by the physics community. Newtonian space and
time had been completely turned upside down - but Einstein still wasn't happy. Although his
ideas of the connection of time and space (3+1D) revolutionized our ideas about space and
time, they failed to explain gravity. Newton's gravitational equations needed a distance
between masses, and special relativity has now told us that no one can agree on what the
distances are. So he went back to the drawing board and spent |ten years| by thinking about
gravity. And finally he came up with a *'scam': he came up with a psudo-solution, that is
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non-linear gravity using the gravitational constant, which he attributed = assigned dimensions
to "erase” the dimensional imbalance, the inequality.
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From these considerations in 1915 finally emerged a solution that shocked physics to its core.
Einstein took Minkowski's geometric picture of space-time and made both space and time
flexible and elastic, [the presence of matter and energy producing curvature]. | think, rather the
opposite: every warping of 3+3D dimensions produces matter or a physical field!! The
presence of matter AFfEEts curvature, not PFOGLIEES . As part of his general theory, Einstein
concluded that gravity as a force simply does not exist — effects gravity were encoded in the
curvature of space and time. Yes, every change in the curvature of any 3+3 dimension of
space-time leads to "effects”, i.e. manifestations of the physical interactions of matter with
matter, matter with space-time, and also space-time with cilia-space... Newton's picture of
space and time was well and truly dead because space and time were not only relative,
relativism is what? Space, respectively \"Length" and Time", are quantities\ (Stoic) and only
their dimensions can be "flexible", i.e. change their curvatures and thus the size of the
intervals in the Observable, and it leads to a transformation of the forms of matter and
physical fields but also flexible. The implications of Einstein's vision of relativity were
quickly revealed. In a special theory, the relative ticking of clocks depended on motion. The
ticking of the clock must not depend on the movement (of the clock), the ticking is the "set
pace of the passage of time" and with the help of this "chosen" pace we will measure intervals
and changes in intervals in the real world, including all physical (derived) quantities. | repeat:
In the special theory, the pace of the passage of time in the physical environment changes, not
the pace = ticking of the clock. A clock is a mechanism (e.g. cesium) that "produces - cuts its
time", produces time intervals, and if we choose a unit interval, we compare it with the
production of intervals of a mechanical or natural clock. (Even church clocks produce
intervals that they "took over" from the Sun and the Earth).

And while everyone feels that time passes one second per second, different clocks tick
different amounts of time. This is the "terminus-technicus” of those who do not know what
Time is at all, what is the rate of passage of time on time dimensions and what is the curvature
of time dimensions from the perspective of the Observer... With the advent of the general
theory, time shook even more , because where you are also affects the ticking of your clock.
Not. The clock change its ticking, its pace of cutting "its" intervals. The clock must,
by its "constant setting" (setting by nature or by humans), measure changes in the rate of
passage of time in physical processes. The pace of the passage of time changes around us, and
we use those watches to measure changes in the pace of the environment..., etc., that would be
a long explanation. And it is on my website. The presence of matter curves space and it curves
time, sure, the presence of matter affects the curvature of spacetime and so gravity can dictate
the relative ticking of clocks. No, gravity doesn't affect the cesium tick, but it does affect the
pace of time around us, around matter, around the earth. In 1916, Karl Schwarzschild solved
the equations of the field of relativity for spherical matter, and inside his equations was
written a completely collapsed matter, compressed to a point, while it did not get its name for
another fifty years, Schwarzschild had mathematics in a few years. Black hole.
Schwarzschild's solution showed that black holes pénd both space and time - and with this
intense curvature comes an intense gravitational pull - not even light can escape. Time
bending must be understood as "curving the time dimension"... and not in the observer's
observability, (in the observer's own chosen system), but in the own system of the tested
body, the tested physical system - there the tempo of the passage of time changes and...
according to STR a...a STRis, in my opinion, a rotation of the systems, i.e. the system tested



from the Observer system. This changes the interval to the given dimension...the time interval
is stretched (or vice versa), the length interval is shortened (or vice versa). In our own system,
we test another system, a system in motion, in interaction, etc. In the vicinity of a black hole,
where there are huge gravitational fields, time becomes more and more curved, **the time
dimension is curved, the time dimension is rotated, and thus we, the observer, capture in our
observatory "another, i.e. rotated, unit interval™ than is the size of the unrotated interval in our
vicinity...; the dimension, not the "abstract time-quantity", curves as you approach the center.
Compared to a clock in the distant universe time near the heart of darkness very slowly ticks.
Yes, time "ticks" (interval per dimension rotated) slowly, not a clock-mechanism; the
mechanism still ticks the same. And it wasn't just black holes that emerged from the new
equations. In the century since Einstein's gravitational insights, many more bizarre solutions
have been found. In the relativistic literature there are wormholes, warp drives and even entire
curved universes. It is sad that in 100 years physicists have not found (in their equations) such
a bizarre thing as the rotation of systems. And they didn't find her even after 23 years,
when she was laid to rest >
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VSse postaveno z tvarné povahy prostoru a ¢asu. V roce 1919 pozorovani vychyleni
hvézdného svétla potvrdilo jeho teorii a udélalo z Einsteina védeckou superhvézdu — a tak
védci zaméfili svou pozornost na presné méteni ucinki obecné teorie relativity, aby tento
koncept dale upevnili. Jeden z nejpodivnéjsich experimentt provedli Joseph Hafele a Richard
Keating v roce 1971.

(07)- Their equipment was a series of accurate caesium clocks, and a set of jet plane
journeys that completely encircled the Earth. To begin the experiment, all the clocks were
placed in the same location and synchronised. Some of the clocks then headed off on a plane,
some heading to the East, and others to the West - some moving with the Earth’s rotation,
others against it. $7600 was spent on flights, with two seats on each plane going to “Mr
Clock.” And because they were flying, they were in a different gravitational field to the clocks
left behind on the ground. After the clocks had circled the world twice, they were all brought
together. If the universe was governed by Newton’s absolute time, they should all have
remained in sync. But if Einstein was correct, relative motions and spacetime curvature would
have desynced them. The experiment was run, and the clocks were reunited. They differed by
a few hundred nanoseconds. Einstein was declared the winner. But there is one more test of
relativity that has proven to be the most spectacular. In developing relativity, Einstein found
that stretchy spacetime can wobble and ring. Just as Maxwell found that electricity and
magnetism can ripple, so could gravity. But he could not decide if his mathematics were
correct or if he was fooling himself And struggled to conclude whether these gravitational
waves were part of reality. In 1974, Russell Hulse was a young astronomy student who made
a spectacular discovery. With his supervisor, Joseph Taylor, he was peering at the universe
with the 300m Arecibo Telescope, and he found a pulsar, a rapidly spinning dead heart of a
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star that flashed radio waves. This pulsar, PSR B1913+16, was spinning 17 times a second -
and was not on its own, but orbited another dead star heart, a neutron star. And with the
regular beeps of the pulsar, they were able to accurately chart out the cosmic dance. What
they found, however, was quite unexpected. With Newtonian gravity, these dead stars would
orbit each other for eternity, But Taylor and Hulse found that the orbits were shrinking, And
the stars were slowly but steadily being drawn together. Somehow the energy of their orbits
was leaking out into the universe. Taylor and Hulse realised Einstein’s gravitational waves
were an ideal culprit. They delved into the mathematics of general relativity, And calculated
how the orbiting stars form ripples in spacetime - showing how they carry away precisely
enough energy to explain the orbital demise. In 1993, Taylor and Hulse received the Nobel
prize for their discovery - and 24 years later, the prize was awarded for the direct detection of
gravitational waves. The experiment was the Laser Interferometer Gravitational Wave
Observatory, or simply LIGO for short, which with unimagined sensitivity, can feel the tiny
ripples of spacetime. LIGO has opened a new and exciting window on the universe They are
uncovering merging black holes and the collisions between neutron stars. And now
astronomers even plan to hunt for the oldest gravitational waves, formed in the birth of the
universe. And so, in this new world ushered in by Einstein, it is clear that the entire cosmos is
written in the language of gravity, of curved and warped space and time. But there was one
more secret to uncover hidden in the equations. First realised by Alexander Friedman in 1922
and later proved by Edwin Hubble, the expansion of the universe is the expansion of space -
expanding from an infinite point 13.8 billion years ago known today as the Big Bang. Put
simply: there was less space yesterday, and there will be more space tomorrow. Every galaxy
is moving further and further away from us, bar our local group, at an average rate of 70
km/s/Mpc - which actually means that at the moment, for every 3.26 million light-years
distance from us a galaxy is, it is moving away from us at an extra 70 km/s/mpc. So a galaxy
326 million light years from us is moving at 7000 km/s. And a galaxy 32.6 billion light years
away? It recedes from us faster than the speed of light. This may seem bizarre, after
everything we have learnt up until this point - but the universe”s speed limit only applies to
objects moving through space - and these galaxies do not move through space. Space simply
gets between them. This expanding universe makes curving and bending spacetime even more
complex to understand. As equations show that space is infinite, what is happening is that the
universe is actually becoming less dense. And clearly, this decrease in density is not
completely uniform across the universe. You, for example, are not slowly drifting apart.
Individual galaxies too hold themselves together due to their mutual gravity, But as this
gravity is a manifestation of the curvature of space,

(07)- (07)- Their equipment was a series of precision cesium clocks and a set of jet flights that
completely circled the Earth. To start the experiment, all clocks were placed in the same place
and synchronized. Some of the clocks then headed in the plane, some to the east and some to
the west — some moving with the Earth's rotation, some against it. $7,600 was spent on the
flights, with two seats on each plane going to "Mr Clock". And because they were flying, they
were in a different gravitational field than the clock that stayed on the ground. After the
clocks circled the world twice, they were all collected. If the universe was governed by
Newtonian absolute time, they should all stay in sync. But if Einstein were right, the relative
motions and curvature of spacetime would desynchronize them.



This experiment does not contradict STR either, when during the "axial " of the
tested body S ||rotati0n occu rs\| system (systems of the tested body - the rocket and the basic
observer S, with the selected system.). But also about the [rotation of systems S; and Sjin a
variable gravitational field. — OTR. And now comes the consideration of the "pace of time."”
Here on Earth, we have a pace that we don't actually know "what" it is!!(?) Who set it?, chose
it? What is the "cause™ of just such a flow rate as we have here on Earth. Why is it like that?
Reason with me: When one says "Newtonian absolute time", (see this article) one means a
"uniform™ pace of flow, the same for the entire universe. O.K., but we still don't know
why this pace is "just the way it is" here, as it is throughout the universe. When one says
"Einstein’s relativity", one means "the change in the rate of local passage" of time, according
to the "distribution, distribution of mass in a local location™. (*) Those locations are in the
bambiliatrda universe, right. STR dilates time (changes the rate of flow) by rotating-
rotating the systems "anywhere™ in the universe from ours...and basically OTR also dilates the
rate of flow, but not "our" specific rate anymore, but anywhere in the universe and any rate.
With Newton's absolute speed, the speed of the passage of time "on the tested body" does not
change, (the rocket commander does not observe dilation, a change in the speed of flow, but
we on Earth observe "his change in the speed of flow") = we receive information from the
rocket about the rotation of "its ” of the system itself, and thus the change in the size of the
time interval “relative” to our Newtonian (universal) pace. But to look at the pace of time
through the prism of OTR, the local pace arbitrarily "chosen™ changes into a new pace of flow
according to the change of gravity in the locality, i.e. the "distribution of weight" mix. This
means that, without the risk of fantasy, it is possible to think about the different pace of the
passage of time of "the selected point, the selected body, the selected locality™ from the
beginning, from the big-bang. The pace of time changes in history anytime, anywhere and in
any way. Each location (selected for observation) has its own genesis of the tempo of the
passage of time from Big-Bang..., and in the "stop-state" its tempo is just such that we on
Earth speculate why it is so and do not know who set it and where it came from. Summary:
time passes differently in each galaxy, the pace of that location is different, and every location
since BB has experienced different rates of time passing in "its historical stages".

The experiment was started and the clocks were re-unified. They differed by a few hundred
nanoseconds. Einstein was declared the winner. But there is one more test of relativity that
turned out to be the most amazing. During the development of the theory of relativity,
Einstein discovered that stretching space-time can oscillate and rotate. Each location in the
universe "floats" in that "basic™ grid, a 3+3D space-time warp, and at the same time that grid
"curves", i.e. on a global scale (in maxi-scales) it expands, and in on the mini-scales of the
microworld it still “packages” into balls (at this age they are pairs of particles). After the
Big-Bang it was a rapid genesis of the production of "packages” of elementary particles, after
13 billion years the "production” of new matter is already tiny, insignificant, only the
elements conglomerate into more complex forms of matter. Protein and the like.
http://www.hypothesis-of-universe.com/docs/g/g_041.pdf ; http://www.hypothesis-of-
universe.com/docs/g/g_080.pdf Just as Maxwell discovered that electricity and magnetism
can ripple, so can gravity. But he couldn't decide if his math was correct or if he was
deceiving himself, and he struggled to conclude whether these gravitational waves were part
of reality. In 1974, Russell Hulse was a young astronomy student who made a spectacular
discovery. With his superior Joseph Taylor, he was looking at space with the 300m Arecibo
telescope and found a pulsar, the rapidly rotating dead heart of a star that emitted radio waves.
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This pulsar, PSR B1913+16, was spinning 17 times per second—and it wasn't itself, but
orbiting another dead star's heart, a neutron star. And with the regular beeping of the pulsar,
they were able to accurately map the cosmic dance. What they found, however, was
completely unexpected. With Newtonian gravity, these dead stars would orbit each other
forever, but Taylor and Hulse found that the orbits were shrinking and the stars were slowly
but steadily drawn together. The energy of their orbits somehow escaped into space. Taylor
and Hulse realized that Einstein's gravitational waves were the ideal culprit. They delved into
the mathematics of general relativity and calculated how orbiting stars create ripples in space-
time — showing exactly how they carry away enough energy to explain orbital decay. Great. In
1993, Taylor and Hulse received the Nobel Prize for their discovery - and 24 years later, the
prize was awarded for the direct detection of gravitational waves. The experiment was the
Laser Interferometer Gravitational Wave Observatory, or simply LIGO, which can sense tiny
ripples in space-time with unimaginable sensitivity.

Thus, it is gradually traced and proven that space-time itself is genetically curved on large
scales, it expands "according to a parabola”, but that it can also be curved into local states -
fields, and it can also be packaged and foamed in a boiling vacuum (! ) and now we also have
"space-time ripples". It will always be related to the "creation of matter"... because matter is
built from the dimensions of "Length" and "Time". LIGO has opened a new and exciting
window into the universe. They reveal merging black holes and collisions between neutron
stars. And now astronomers are even planning to hunt for the oldest gravitational waves that
arose at the birth of the universe. And so in this new world that Einstein introduced, it is clear
that the entire universe is ]vvritten in the language of gravityL of curved and warped space and
time. The entire universe is Mritten in the language of "dimensional warping"| of space-time
quantities that "offer themselves into states"” such as gravity, i.e. into 4 states of fields, and
also offer themselves into 25 pieces of packages - elementary particles of matter.
http://www.hypothesis-of-universe.com/index.php?nav=ea ; http://www.hypothesis-of-
universe.com/index.php?nav=e

But there was one more secret to uncover in the equations. The of the universe,
first realized by Alexander Friedman in 1922 and later proved by Edwin Hubble, is the
expansion of the universe - the expanding from an infinity point 13.8 billion years ago,
known today as the Big Bang. And here comes my view, my revelation of the error of modern
cosmology, i.e. Hubbe's linear law, the equation v =HO0 . d ... does not correspond to reality.
This error led physicists to a singularity, a single "infinite point". Error. My understanding is
that the Big Bang is a "change of state", from the pre-big bang flat 3+3D spacetime, infinite,
without the passage of time, without matter and fields, to a new post-bang state and that
incredibly extremely curved 3+3D spacetime, where begins its unfolding of warped length
dimensions, and where the unfolding ("unfolding") of time is started, http://www.hypothesis-
of-universe.com/docs/c/c_032.gif and a new phenomenon: structure of matter. Matter is
realized in contrast to the expansion = of space-time into large-scale dimensions,
into "balls” in the realm of the microworld, i.e. the scale of mini-dimensions. At this
moment, it is necessary to realize a neglected phenomenon, i.e. that time (in the macro world)
does not run for us, does not run for us, does not run above us, around us, but on the contrary
(1) : we run in time, we move in the time dimension and thus we cut intervals in one time
dimension (perhaps in the second time dimension and the third dimension) and therefore
"time runs". Understand that in the Existence of Space-Time "Time" is a quantity and
"Length" is also a quantity and they have 3+3 dimensions and objects move along these



http://www.hypothesis-of-universe.com/index.php?nav=ea
http://www.hypothesis-of-universe.com/index.php?nav=e
http://www.hypothesis-of-universe.com/index.php?nav=e
http://www.hypothesis-of-universe.com/docs/c/c_032.gif
http://www.hypothesis-of-universe.com/docs/c/c_032.gif

dimensions (even a field is an object) and mark intervals on dimensions. Another view of
Being, of space-time, is that it is evolving, http://www.hypothesis-of-
universe.com/docs/c/c_032.gif , not expanding from some singularity. From the image =
animation, it might appear that the universe is expanding from a single point, but no, it's not.
http://www.hypothesis-of-universe.com/docs/c/c_420.gif Those points are almost infinite all
around us, wherever you look, there in the vacuum there are such points of "pseudo-
singularity” from which space-time emerges from the 'vacuole'. So, by the expansion of
space-time everywhere, here on Earth and in every galaxy, the unit interval is "stretched" and
we then perceive it as a flow - the flow of time, as the pace of the flow of time. And the
dilation, that is the effect (proven mathematically by the STR) of the rotation of the systems
of the "observed object" relative to the "system of the Observer". And here again you have "a
different speed of the passage of time", but that is not true, because the truth is that the system
of the object being tested rotates and we get dilated intervals in our observatory. 3+3D
unwrapping from plasma form (QM, linear states of fields) to macro states of the gravitational
field for bodies and galaxies and galaxy clusters galaxy clusters. We are all in a non-linear
macrocosm, in a gravitational system. The microworld is different, it's a chaos of dimensions,
it's a foam of dimensions, it's a boiling vacuum, and that's a linear state. Here, time "jumps” to
the left and quickly to the right..., up and down (to the past and quickly to the future). Time
just doesn't run in one direction. In addition, it is also important that the "unpacking of space-
time from the vacuum®, see "gif" happens everywhere, around us and in the galaxy, and
therefore a singularity is out of the question, there is no "big-bang". So what exists? | said at
the beginning: ""Change of state, leap change of state' of dimensional curvature. Today, in
the vacuum around us, pairs of particles are born", http://www.hypothesis-of-
universe.com/docs/c/c_428.jpg once upon a time in that pseudo big-bang, not only pairs were
born, but "proper packages" as elementary particles in the variety of dimensions used, for
example http://www.hypothesis-of-universe.com/docs/ea/ea_013.pdf and in the variegated
beauty of "Lord's" creations

http://www.hypothesis-of-universe.com/index.php?nav=ea ; http://www.hypothesis-of-
universe.com/index.php?nav=e Simply put: yesterday there was less space and tomorrow
there will be more space. Every galaxy is receding further and further away from us, except
our local group, at an average speed of 70 km/s/Mpc - which effectively means that at this
moment, for every 3.26 million light-years away from us, there is a galaxy, receding from us
at an additional speed of 70 km/s/mpc. So a galaxy 326 million light years away is moving at
7000 km/s. And a galaxy 32.6 billion light years away? It is moving away from us faster than
the speed of light. This may seem bizarre, after all we've learned up to this point - but the
speed limit of space only applies to objects moving through space - and these galaxies don't
move through space. The space just gets between them. This expanding universe makes the
warping and bending of spacetime even more complicated to understand. O.K. | have been
talking and lecturing about the warping of dimensions for the genesis of matter in the universe
for 22 years on the Internet http://www.hypothesis-of-universe.com/docs/g/g_041.pdf and no
one reads it, no one who reads it reacts.

As the equations show that space is infinite, the universe actually becomes less dense. And it
is clear that this decrease in density is not completely uniform throughout the universe.
Density here is basically "a motley mix of sites with different curvatures" of dimensions.
http://www.hypothesis-of-universe.com/docs/c/c_483.jpg ; http://www.hypothesis-of-
universe.com/docs/c/c_240.jpg You, for example, are not slowly receding. Individual



http://www.hypothesis-of-universe.com/docs/c/c_032.gif
http://www.hypothesis-of-universe.com/docs/c/c_032.gif
http://www.hypothesis-of-universe.com/docs/c/c_420.gif
http://www.hypothesis-of-universe.com/docs/c/c_428.jpg
http://www.hypothesis-of-universe.com/docs/c/c_428.jpg
http://www.hypothesis-of-universe.com/docs/ea/ea_013.pdf
http://www.hypothesis-of-universe.com/index.php?nav=ea
http://www.hypothesis-of-universe.com/index.php?nav=e
http://www.hypothesis-of-universe.com/index.php?nav=e
http://www.hypothesis-of-universe.com/docs/g/g_041.pdf
http://www.hypothesis-of-universe.com/docs/c/c_483.jpg
http://www.hypothesis-of-universe.com/docs/c/c_240.jpg
http://www.hypothesis-of-universe.com/docs/c/c_240.jpg

galaxies are also held together by their mutual gravity, but since this gravity is a manifestation
of the curvature of the universe,

(08)- What happens at the boundary between expanding and non-expanding space? And that
is not the only headache - as expanding space makes the form of yesterday’s spacetime
different to tomorrow’s spacetime - thus breaking what was thought to be one of the key
properties of the universe - conservation of energy. The importance of symmetry in physics
was laid out in detail by mathematician Emmy Noether - in this case a symmetry meaning
that when you change your situation, the physics remains the same. Changing location doesn’t
change physics, meaning momentum is conserved. And the fact that physics is the same today
and tomorrow gives energy conservation. But in an expanding universe, where spacetime is
changing, this symmetry is shattered. As space grows it doesn’t stretch - it doesn’t dilute.
There is just more of it. But as they travel across an expanding universe, photons are
stretched, and they lose energy - and galaxies are robbed of their speed as their motion grinds
to a halt. Energy is simply not conserved as the cosmos grows, and this is a conundrum that
causes problems for physicists to this day. And so, it may now seem that space has finally
become physical, real - it can bend, expand, curve and ripple. But there is a final twist, one
final rug to be pulled out from beneath us. It can be summed up in the words of the Nobel
prize winner Steven Weinberg.. To the novice, this statement must seem almost bizarre. How
can a leading scientist make such a claim? Well, because he is absolutely correct — in
Einstein’s relativity, spacetime is truly nothing. The mathematics look like bending and
curving. But in reality, relativity tells us space is nothing and has no properties. But what of
time in this new picture? How were seconds, hours and minutes affected by the dawn of
relativity? New Time To the future civilization, time meant many things. They knew that their
time was unique, unshared by any others. They understood that clocks ticked differently,
Dependent on where you are and what you are doing. Their engineers had used this malleable
nature of spacetime in shaping their civilization. Great portals of distorted time and space
allowed travel across the empire. Whilst the slow ticks near the gravitational pull of a black
hole had been used to slow time and allow them to watch the end of everything. "People like
us who believe in physics know that the distinction between past, present, and future is only a
stubbornly persistent illusion." WIth the coming of Einstein’s general relativity, physicists
were presented with a new headache. They knew that every particle in the universe had a past,
present and future. And like a line drawn on a map, they could chart the journey of a particle
through the four dimensions of space and time, tracing out its worldline from the past to the
future through a series of nows. Each particle in your body, each electron and quark, journeys
on its own worldline. Before you were conceived, the worldlines were dispersed. But as you
grew, many wordlines condensed into a bundle which is you. And when you are gone, these
worldlines will again scatter. For a fleeting moment in the life of the universe, You exist as
little more than a collection of wordlines, a brief knot in the fabric of eternity. Whilst
unsettling, this appears to make sense, so where is the headache? Firstly, we have to
remember what the relativity of time really means. With no absolute time, there is no uniform
cosmic clock, And this means that there is no such thing as a unique present, a true instant of
now. Without an absolute definition of a cosmic now, how do we define a unique notion of
the past? Without a now, just where does the future begin? Headache. Within the equations of
relativity, all pasts, presents, and futures are already written. The entire history of all things is
already out there - somewhere. This notion, known as the ‘block universe’, has bothered many



physicists and philosophers, as without a now, the cosmos cannot simply unfold from moment
to moment. All we can do as we trace out our worldline is follow our predefined path. And
concepts dear to us, such as free will, are lost. But this cannot be correct. We clearly
remember the past, and the future is a mysterious door that has yet to be opened. They are
clearly different. Or are they? Consider two electrons hurtling towards each other. Both carry
an identical negative charge, and, through electromagnetism, they repel. As they get closer,
the repulsion grows and their motion gradually slows, stops, and reverses. Eventually, the
electrons hurtle away from each other, back the way they came. There seems nothing strange
about this. But imagine we filmed the interaction between the two electrons. And then showed
the film to an audience of physicists - playing a mirrored version, the left switched to right
and vice versa.

(08)- What happens at the boundary between expanding and non-expanding space? And
that's not the only pain - because the expansion of space makes the form of yesterday's
spacetime different from tomorrow's spacetime - thereby violating what was thought to be one
of the key properties of the universe - conservation of energy. The importance of symmetry in
physics was detailed by mathematician Emmy Noether - in this case, symmetry means that if
you change your situation, the physics remains the same. Changing the location does not
change the physics, which means momentum is conserved. And the fact that physics is the
same today and tomorrow gives energy savings. But in an expanding universe, where space-
time is changing, this symmetry is broken.

Karl Schwarzschild (1917): challenge accepted
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As space expands, it does not stretch - it does not thin. From the vacuum of the Planck scales
a "new vacuum' emerges... There is simply more. But as they travel through the expanding
universe, do photons stretch? http://www.hypothesis-of-universe.com/docs/c/c_243.jpg ...

does the author mean that photons "stretch" just as space-time stretches ? and lose energy -
and galaxies they are stripped of their speed as their movement stops. And who-what stops the
galaxy? If the space-time to which the galaxies are "pinned" is expanding, then there is no
reason to "stop” the galaxies (?) Energy is simply not conserved as the cosmos grows, and this
is a conundrum that still troubles physicists today. Misinterpretation, misapprehension of

reality... And 0 it may now that fig space finally physical, real—it can bend,

stretch, curve, and undulate. Yes, it can warp, but why do you say it can warp just "as of
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today"?, finally it can warp, you say. But there is one last twist, one last rug to pull out from
under us. It could be summed up in the words of Nobel laureate Steven Weinberg. To a
novice, this statement must seem almost bizarre. How can a leading scientist make such a
claim? Because he's absolutely right - in Einstein's relativity, space-time is really nothing. ??
quoting from the document
http://www.hypothesis-of-universe.com/docs/b/b_037.pdf
According to OTR, the gravitational field is a manifestation of curvature of empty spacetime -
so we have a kind of "gravity without gravity". As was shown in 82.5, Einstein's gravitational
field equations Rik - 1/2 gikR = 8nTik have an important feature is that they describe the
behavior not only of the gravitational field, but also indirectly (through the laws conservation
of energy and momentum Tik;k = 0) and its resources. So if we take electromagnetic field in
a vacuum, then from Einstein's equations of the gravitational field induced by it Rik — 1/2 gik
R =2 Fil FIk — 1/2 gik FIm F. (?)
Math looks like bending and curving. But in reality, relativity tells us that space is nothing
and has no properties. ?? ?? - http://www.hypothesis-of-universe.com/docs/c/c_370.jpg
But what about the time in this new picture? How were seconds, hours and minutes affected
by the dawn of relativity? New time. Time meant many things to future civilization. They
knew that their time was unique, shared by no one else. They understood that the clock ticks
differently depending on where you are and what you are doing. Their engineers used this
malleable nature of spacetime in shaping their civilization. Great portals of warped time and
space allowed travel across the realm. While the slow ticks near the black hole's gravitational
force were used to slow time and allow them to watch the end of everything. "People like us
who believe in physics know that the distinction between past, present and future is just a
stubbornly persistent illusion.” With the advent of Einstein's General Theory of Relativity
http://www.hypothesis-of-universe.com/docs/c/c_370.jpg ; http://www.hypothesis-of-
universe.com/docs/c/c_354.jpg ; http://www.hypothesis-of-universe.com/docs/c/c_350.jpg
physicists have a new headache. They knew that every particle in the universe has a past,
present and future. And like a line drawn on a map, they could map the particle's path through
the four dimensions of space and time, tracing its world line from the past to the future
through the now series. Every particle in your body, every electron and quark, travels along
its own world line. Before you were conceived, worldly lines were diffused. But as you grew,
many lines of words collided into the bundle that is you. And when you leave, these world
lines dissipate again. For a fleeting moment in the life of the universe, you exist as little more
than a collection of lines of words, a short knot in the fabric of eternity. While disturbing, it
seems to make sense, so where's the headache? First we have to remind ourselves what the
relativity of time actually means. Without absolute time there is no unified cosmic clock;, ..
By "absolute time" you mean the "certain rate of passage of time" that exists here on Earth,
and you believe that the same (pace) exists throughout the universe. By the "uniform cosmic
clock™ you mean the same rate of passage of time for the entire universe and that means there
is no such thing as a singular presence, the true moment of the present moment. ? ? Without
an absolute definition of the cosmos now, how do we define the singular notion of the past?
Without now, where does the future begin? Headache. Within the equations of relativity, all
past, present and future are already written. ? ? OTR equations can "describe"” reality, but they
can never "write it in reality”. The entire history of all things is already out there somewhere.
This notion, known as the 'block universe', has troubled many physicists and philosophers
because without presence the universe cannot simply unfold from moment to moment. ? ?
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All we can do when we trace our world line is follow our pre-defined path. And concepts we
hold dear, like free will, are lost. But that can't be right. We remember the past clearly and the
future is a mysterious gate that has yet to be opened. They are definitely different. Or are
they? Imagine two electrons rushing towards each other. Both carry an identical negative
charge and repel each other due to electromagnetism. As they get closer, resistance increases
and their movement gradually slows, stops and reverses. Eventually, the electrons bounce off
each other and return the way they came. It seems that there is nothing strange about it. But
imagine that we filmed the interaction between two electrons. And then he showed the film to
the audience of physicists - he played a mirrored version, the left switched to the right and
vice versa.

(09)- Your audience of physicists would still notice nothing amiss with the movie on the
screen. Switching left and right does not alter the physics. On the screen, the electrons
approach and repel - all appearing to be completely normal. But what if you went one step
further - what if you were very clumsy and instead of switching left and right you switched
past and future? The film now runs backwards. Time has been reversed. Your audience stares
at the screen. What do they see? In this time-reversed movie, two electrons hurtle towards
each other. They get closer and closer, with their repulsion growing. Eventually, they halt in
their motion and start to move away again. With nothing out of the ordinary, the audience
nods in approval at this simple display of physics. But how is this possible? If you had run the
slapstick of Laurel and Hardy backwards, the viewers would have noticed - and would
immediately know that something was wrong with the arrow of time. And herein lies the
question: why is the electromagnetic interaction between electrons insensitive to the direction
of time? And not just electromagnetism, but gravity and the strong nuclear force are also
unaffected. The weak nuclear force does misbehave slightly - but it is a very tiny effect. It
seems that at their core, the universe’s microscopic fundamental interactions do not possess
an arrow of time. Time could flow one way or the other, and they simply would not care. But
this leaves us with a disconnect. The macroscopic, large scale world we inhabit certainly does
know about time. Cooling coffee, burning wood, exploding supernovae - these are not
processes that simply can be run backwards. You cannot unscramble an egg. With a little
thought, this seems a little bit strange. Our large scale world is nothing more than the
collective properties of an uncountable number of atoms. And these atoms are interacting
through a fundamental force, electromagnetism, each of the myriad of electromagnetic
interactions unaffected by the direction of time. How can such an arrow emerge from the
multitude of time ignorant interactions that take place every second? How does time emerge?
Some have claimed there is a definitive arrow, an imprint of a cosmological arrow of time. In
the simple view of the block universe it stretches infinitely far into the past, and into the
future. But this block universe clearly doesn’t appear to resemble our own. For we know that
our universe didn’t stretch infinitely into the past — it had a beginning. From observations, we
know that the universe was born almost fourteen billion years ago. We don’t know the
process that brought it into being, but it was born with both space and time. Just where and
how space and time came to be in the universe remains a mystery. But they have remained an
integral part of the cosmos over all of its history. But there are other mysteries about the birth
of the universe that we don’t understand. And in particular, it appeared to be extremely
special, being both hot and dense, and strangely smooth. And this smoothness meant that the
newborn universe had a very peculiar property. The universe was born with very low entropy.



It might seem strange that smoothness implies low entropy. As a gas spread throughout a
room has higher entropy than gas all squeezed in one corner. But for matter in the universe,
this smoothness meant gravity could do its work, and fall together and eventually clump into
stars and galaxies. And so as the universe expands, its entropy increases as the matter evolves.
Gravitational potential energy is steadily converted into stars, planets, and people. Eventually,
this energy is processed into waste heat that spreads throughout the universe. And it is this
change from low to higher entropy that imprints onto the cosmos its arrow of time. Recent
Nobel Prize winner, Sir Roger Penrose, has thought hard about our universe’s initial entropy.
He concluded that the probability of this occurring by chance is one part in 10 to the 10 to the
123. Clearly, there must have been something special about our universe’s birth. But what this
was, we still don’t know. And so would this mean that the block universe has no innate arrow
of time? Without the big bang would it be impossible to distinguish the past from the future?
Imagining how we would experience such a universe is very difficult to do. But indeed,
maybe our ability to imagine anything at all is ultimately because of the special birth of the
universe. On the tenth of June 1944, a British Halifax bomber was flying over France. With
four hundred other bombers, it was supporting the D-Day landings in Normandy. But near the
city of Laval, the aircraft was struck by German flak. And crashed in flames into the French
countryside. The entire crew perished in the crash. Seven lives were lost, seven lives in a war
that eventually claimed millions.

(09)- Your audience of physicists still wouldn't notice anything wrong with the movie on the
screen. Switching left and right does not change the physics. On the screen, electrons
approach and repel each other - everything appears completely normal. But what if you went
one step further - what if you were very clumsy and instead of switching left and right, you
switched past and future? The movie is now running backwards. Time has turned. Your
audience is staring at the screen. In the macrocosm, the reality is that time "flows" in one
direction, i.e. -space-time expands, not collapses-. On the macro scale of the global universe,
there is no "unpacking with packing". On a micro scale, yes. At the microscale of the Planck
scales, there is a "chaos of changes in curvature”, i.e. a very-very fast alternation of
"unpacking and collapsing” dimensions (dimensions of both length and time). Therefore, the
macrocosm is non-linear - OTR, and the microcosm is linear — QM what does he see? In this
time-reversed movie, two electrons are hurtling towards each other. They get closer and
closer, their resistance growing. Eventually, they stop moving and start moving away again.
The audience nods in agreement at this simple demonstration of physics, nothing out of the
ordinary. But how is that possible? If you ran the Laurel and Hardy slapstick backwards, the
audience would notice - and know right away that something was wrong with the arrow of
time. And here lies the question: why is the electromagnetic interaction between electrons
insensitive to the direction of time? Interaction equations from the microworld are also
symmetric with respect to the "arrow of time", more precisely () "all arrows of time that
appear in the given interaction". http://www.hypothesis-of-universe.com/docs/c/c_269.jpg
And not only electromagnetism, but also gravity and the strong nuclear force are unaffected.
The weak nuclear force does misbehave a bit - but it's a very small effect. |At its core, the
Imicroscopic fundamental interactions of the universe seem to have no arrow of time. OK
Apparently, the interactions are built from time dimensions and length dimensions so that the
"sum" of the time arrows is zero, i.e. the sum of the intervals with the "right and left" arrow is
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zero. Interactions are built from dimensions, so it shouldn't be a problem for that interaction to
be symmetric and "float™ in the asymmetric soup of 3+3D space-time chaos. Why not ! In the
macro-universe, the rate of passage of time will not be uniform for the entire universe
http://www.hypothesis-of-universe.com/docs/c/c_222.jpg in the macro-universe there will be
locations (clusters of galaxies and the gaps between them) with a different rate of passage of
time, i.e. with an otherwise large arrow of time, one-way, because it is a universe-wide
unpacking UNPACKING of dimensions.

Unfortunately, no one reads my thoughts, and if there is an exception, they don't react, they
don't start a dialogue, on the contrary, they clap their hands on the head that I'm "on a stick™.
Time could pass either way and they wouldn't care. But that leaves us disconnected. The
macroscopic, large-scale world we inhabit is certainly aware of time. Refrigerating coffee,
burning wood, exploding supernovae—these are not processes that can simply be reversed.
Eggs cannot be scrambled. With a little thought, it seems a little strange. Our vast world is
nothing but the common properties of an innumerable number of atoms. And these atoms
interact through a fundamental force, electromagnetism, with each of the myriad
electromagnetic interactions unaffected by the direction of the arrow of time. How can such
an arrow emerge from the multitude of temporal unconscious interactions that take place
every second? How does time come into being? Some have argued that there is a definitive
arrow, the imprint of the cosmological arrow of time. In the simple view of the block
universe, it stretches infinitely far into the past and into the future. But this blocky universe
clearly does not appear to be similar to our own.

[ discontinued ]

[ I am tired, exhausted, + | have very little time for my opinions. | won't give the reasons yet,
but they are there. That's why | "manage” to comment on this text, this Youtube, about one
sheet every two days, and that's very slowly. So I decided here on page 25 (out of 34 pages) to
stop the comments and publish the "work™ on the Internet unfinished. I will gradually add the
text with another comment on the net. Thank you for understanding. 12/06/2023 No one will
read it anyway |

06/13/2023 ...I finally got over myself and finished this work ( comments ) here

We know that our universe did not stretch into the past indefinitely - it had a beginning. We
know from observation that the ||universe was born|| almost fourteen billion years ago. He was
not born before 13.8 billion years ago, but a "new state of the universe" from the pre-BB state.
We don't know the process that produced it, you (!) don't, but I believe I do. | have a
hypothesis that you deliberately did not read or deliberately avoid commenting on >
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but he was born with space and time. Only where and how space and time in the universe
came to be, remains a mystery. It remains a mystery to you. http://www.hypothesis-of-
universe.com/index.php?nav=aa But they have remained an integral part of the universe
throughout its history. But there are \other mysteries\ about the birth of the universe that we
don't understand. And in particular it seemed extremely strange, hot and thick and strangely
smooth. And this smoothness meant that the newborn universe had a very special property.
The universe was born with very low entropy. http://www.hypothesis-of-
universe.com/docs/aa/aa_227.pdf It might seem strange that smoothness implies low entropy.
Because a gas spreading across a room has a higher entropy than a gas compressed in one
corner. But for matter in space, this smoothness meant that gravity could do its work and fall
together, eventually clumping into stars and galaxies. And S0 as the universe expands, Its
entropy Increases as matter evolves. Gravitational potential energy is constantly being
transformed into stars, planets and people. Finally, this energy to the waste heat
that spreads throughout the universe. And it is this change from low to higher entropy that
imprints its arrow of time on the cosmos. A recent Nobel laureate, Sir Roger Penrose, has
been thinking hard about the initial entropy of our universe. He concluded that the probability
of this happening by chance is one part in 10 to 10 to 123. Clearly, there must have been
something special about the birth of our universe. But we still don't know what it was. Read
HDV. And would that mean that the block universe has no innate arrow of time? Without the
big bang, it would be impossible to tell the past from the future? It is very difficult to imagine
how we would experience such a universe. But really, maybe our ability to imagine anything
at all is ultimately due to \by the special birth of the universe.\ Laws were not born in the Big-
Bang. Laws are "formed" during the evolution (change of states) of the universe. On June 10,
1944, the British Halifax bomber flew over France. With four hundred other bombers, she
supported the D-Day landings in Normandy. But near the town of Laval the plane was hit by
German flak. And it crashed into the French countryside in flames. The entire crew perished
in the crash. Seven lives were lost, seven lives in a war that ended up costing millions.

(10)- The pilot was a thirty-three-year-old Dutch volunteer, Willem Jacob van Stockum. And
whilst his name is not familiar today, van Stockum was the man who discovered time travel.
Of course, by the 1940s, time travel was a staple of science fiction. The Time Machine by H.
G. Wells had been published half a century earlier. But this was all fantasy and whimsy - and
a firm impossibility in Newtonian space and time. Yet within the new world of relativity - van
Stockum had discovered a scientific basis. Mathematically, relativity is notoriously
challenging. Einstein himself had wondered if his field equations would yield any analytic
solutions. But merely a year after presenting them to the world, the first such solution was
found, as Schwarzhild derived his black holes. And so by the 1920s, the hunt was on for the
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mathematical form of the entire universe. Along with the giants of relativity - Einstein,
Friedmann, de Sitter and others - laying down rules, finding expanding space which itself
could be curved and even space where parallel lines could converge and diverge - some
scientists explored the mathematics of hypothetical universes. And Hungarian mathematician
Cornelius Lanczos had found a rather peculiar solution. His equations described a universe of
dust that was rigidly rotating. And whilst it didn’t appear to describe our actual universe, it
was an intriguing result. van Stockum began to wonder about the journey of particles through
such a rotating universe. As particles traveled from the past to the future, worldlines stretched
around the universe. But as the universe rotated, time and space were stretched and distorted.
And the nature of time itself became indistinct. Some worldlines stretched right around the
universe and met themselves, forming closed loops. Along these, the future trod over the path
of the past, over and over again. Physicists call these closed-loop worldlines time-like paths.
But in everyday language, it was nothing less than time travel. That space and time can be so
warped as to allow time travel was shocking. And whilst the rotating universe might not be
physically realistic, it opened up the question of whether there were other routes to the past Or
shortcuts to the future. van Stockum’s goal was to head to Princeton to work directly with
Einstein. But as the clouds of war were gathering, he looked back to Europe. Once his
homeland was occupied, his desire was to get into the fight. And van Stockum’s own
worldline ended in a French field on a dark night in 1944. Whilst van Stockum’s name is now
lost to history, time travel and rotating universes are not - as they were rediscovered by the
eccentric mathematician Kurt Godel, in 1949. Godel is remembered today as one of the
greatest logicians of all time, and his famous incompleteness theorem still baffles today. But
his contribution to physics was equally shocking. Escaping the turmoil in Europe as the storm
cloud of the second world war gathered, unlike van Stockum Godel did reach Princeton
University. There he and Einstein became firm friends, with Einstein supporting his
application for American citizenship, specifically by distracting him from pointing out flaws
in the United States constitution to the judge seeing his case. It was at Princeton that Godel
turned his remarkable mathematical mind to relativity, and the nature of spacetime - and in
1949, Godel’s 70th birthday present to Einstein was a solution to the field equations of
relativity. Like Van Stocken, he had found the mathematics of a rotating universe - and closed
time-like curves that looped around his cosmos! On receiving his present, Einstein was, in his
own words, “disturbed” by the possibility. Godel’s wife had apparently knitted him a sweater
too, but it was not part of the final gift. History does not recall why. Einstein died soon after,
in 1955 and Godel followed him in 1978. As an old man, Godel asked astronomers if they had
found if the universe was truly rotating. The answer was always “no it isn’t” - and that
Godel’s universe is not our own. But the possibility that Einstein’s relativity potentially
allowed time-travel sent researchers back to their equations. Could time and space really be
bent back on themselves so far to allow temporal exploration? Physicists have continued to
find mathematical shortcuts through space and time, and there are now many solutions to
Einstein’s equations in which space and time are extremely warped. It would seem that in
Einstein's relativity, time travel remains a stubborn theoretical possibility. As an example, if
you add spin to a black hole, space and time twirl also. And if you dive right through the
centre, you might emerge somewhere and somewhen else. Another relativistic structure, a
wormhole, builds a spacetime bridge between two locations, And potentially between two
different times - but not necessarily a shortcut. So time travel appears



(10)- The pilot was a thirty-three-year-old Dutch volunteer Willem Jacob van Stockum.
And although his name is not known today, van Stockum was the man who discovered time
travel. There is still only the forward and backward direction of the flow of time
(omnidirectional) "somewhere" in the "exploration game". Why not explore the dimensions of
time in three directions?? Why not. Only not because, according to our chosen units, the units
(size units) of length and time are incommensurate?, i.e., order 108/10° ...!!? It is not the
universe's fault that it >established< the basic ratio of interval units 1/1 so , that the
recalculation for our choice resulted in an order comparison of 108/10°, i.e. the stupidity of
space-time ¢ = 1/1 - ¢ = 1%/13. We humans are simply placed "in space" with a different
sensitivity to units of length intervals and a different sensitivity to units time intervals. Time
travel is simply stupid because we humans would have to relocate to a microworld where
linearity of interactions rules, i.e. Nature mixes forward and backward directions in length
dimensions as well as forward and backward directions in time dimensions. !! As Kulhanek
says: in the microworld we don't even need time, (because from the perspective of the
macroworld, time is two-way = there x here; there x here...), in the microworld the directions
of the flow of the "cursor" alternate across dimensions, i.e. also with respect to time
dimensions. there and back" and that therefore we don't even need the time of microscopic
volumes for the time of macroscopic volumes. However, the professor did not understand at
all that the linearity of the microworld (alternation of flow directions) of the movement of
objects is only due to the n+m dimensionality of space-time, whereas in the macroworld, 3+3
or 3+1 dimensionality is sufficient, because there is a non-linearity of the curvature of
spacetime, into gravitational interactions. Three other interactions belong to the microworld. —
Therefore, one can think about investigating the construction of elem. particles of matter from
dimensions 3+3. http://www.hypothesis-of-universe.com/index.php?nav=e Of course, in the
1940s time travel was a staple of science fiction. The Time Machine by H.G. Wells was
published half a century earlier. But it was all fantasy, sure! and whimsy - and a fixed
impossibility in Newtonian space and time. Certainly, in the macrocosm, there is a
bidirectionality of three length dimensions and a unidirectionality of one time dimension...
because we have a huge disproportion of "our" units 108/10° to the Space Units ¢ = 1/1 when
spacetime is flat. http://www.hypothesis-of-universe.com/docs/c/c_017.jpg ; But no one will
examine these visions of mine for the next 40 years!!! for physicists to be boarded up.
Nevertheless, in the new world of relativity - van Stockum discovered a scientific basis.
Mathematically, relativity is notoriously difficult. Einstein himself wondered whether his field
equations would yield any analytical solutions. But just a year after they were introduced to
the world, the first such solution was found, as Schwarzhild derived his black holes. And so,
in the twenties of the last century, the "hunt for the mathematical form of the entire universe"
began. Along with the giants of relativity—Einstein, Friedmann, de Sitter, and others—who
set the rules, they found expanding unfolding space, even three-dimensional "time" that could
itself be curved, and even space where could parallel lines converge and diverge - some
scientists have explored the mathematics of hypothetical universes. But they have not yet
investigated (forgot to investigate) the hypothesis of twisting 3+3 dimensions into packages
that will then have the nature and behavior of matter - elementary particles of matter. They
did not investigate because their intellect did not allow them to go that far... And the
Hungarian mathematician Cornelius Lanczos found a rather strange solution. His equations
described a universe of dust that spun rigidly. And while it didn't seem to describe our actual

universe, it was an interesting result. Van Stockum egan to thinkl um... about the path of
particles through such a rotating universe. As particles traveled from the past to the future,
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world lines stretched around the universe. But as the universe spun, time and space stretched
and warped. And the very nature of time became indistinct. Some world lines stretched right
around the universe and met themselves, forming closed loops. The future trampled over them
again and again the path of the past. Physicists call these closed-loop world lines time paths.
But in common parlance, it was nothing less than time travel. That space and time could be so
warped as to allow time travel was shocking. These are the kind of dreams... And while a
rotating universe may not be physically realistic, it did open up the question of whether there
are other paths to the past or shortcuts to the future. Um... van Stockum's goal was to head
to Princeton to work directly with Einstein. (The goal of a group of scumbags in Bohemia was
to defame Navratil and put him in a lunatic asylum). But as the war clouds drew in, he looked
back to Europe. Once his homeland was occupied, his desire was to get into the fight. And
van Stockum's own world line ended in a French field on a dark night in 1944. While van
Stockum's name is now lost to history, time travel and rotating universes are not - as
rediscovered by the eccentric mathematician Kurt Godel in 1949. Godel is remembered today
as one of the greatest logicians of all time, and his famous incompleteness theorem is still
misleading today. But his contribution to physics was equally shocking. Fleeing the turmoil in
Europe as the storm cloud of World War Il gathered, unlike van Stockum Godel reached
Princeton University. There, he and Einstein became firm friends, with Einstein supporting
his application for American citizenship, specifically by distracting him from pointing out
flaws in the United States Constitution to the judge who heard his case. It was at Princeton
that Godel turned his remarkable mathematical mind to relativity and the nature of
spacetime—and in 1949, Godel's 70th birthday present to Einstein was a solution to the field
equations of relativity. Like Van Stocken

found the mathematics of a rotating universe that's a lot of progress..., | rather believe in
""unpacking” large-scale space-time and "concurrently' with that ""packing' micro-
world space-time dimensions into packages immediately after the big-bang into matter —
elementary particles and gradually by the development of complexity into complex matter and
"basket™" conglomerates in the form of complex matter (complexity ends with chemistry and
proteins) - and closed curves of time that revolved around his universe! This "time-
like curve" construction doesn't really smell good to me, although the "curving" of 3+3D
dimensions is my thing. When Einstein received his gift, he was, in his own words,
"overwhelmed" by the prospect. Goedel's wife apparently also knitted him a sweater, but it
was not part of the final gift. History does not remember why. Einstein died soon after, in
1955, and Goedel followed him in 1978. As an old man, Godel asked astronomers if they had
discovered whether the universe really rotates. The answer was always "no, it doesn't
rotate' - and that Goedel's universe is not our own\. But the possibility that Einstein's theory
of relativity potentially allowed for time travel, in the macro world there is only one arrow of
time, to the future..., because here space-time EXPANDS, time dimensions also expand and
we perceive this as the flow of time

http://www.hypothesis-of-universe.com/docs/c/c_032.qif sent the researchers back to their
equations. Could time and space really bend back on themselves far enough to allow time
exploration? No. Physicists have continued to find mathematical shortcuts in space and time,
and there are now many solutions to Einstein's equations in which space and time are
extremely warped. Extreme distortion of dimensions occurred after BB, a new state of the
universe "occurred” when the "previous" infinite flat 3+3D space-time "shrinked, warped"
into a "singular location™, a location of extreme curvature, boiling vacuum soup, quark-gluon
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plasma, in which bundles of elementary particles are instantly born...etc. It would seem that
in Einstein's relativity, time travel remains a stubborn theoretical possibility. For example,
when you add spin to a black hole, space and time also spin. "spinning" is different than
"unwrapping”. And if you dive right in the middle, you can emerge somewhere and another
time. Another relativistic structure, the wormhole, builds a space-time bridge between two
places and potentially between two different times - but not necessarily a shortcut. So time
travel appears. ©

(11)- to be written into the equations of relativity. The reality of these solutions, whether
they can truly exist, remains unanswered. Perhaps we will never be able to focus enough
energy into a single place For spacetime to bend right back on itself. We now understand how
Einstein's space time works - but we still don’t know what it is. Where can we turn next? Well
- it was not just Einstein who was charting a new path at the beginning of the 20th century. It
was a dramatic period for theoretical physics - and quantum mechanics was at the forefront of
the changing order. And so - perhaps, physicists thought - the answer could lie at the smallest
scales in the universe.

Quantum Spacetime In the far future, the civilization had become desperate. The stars had
long died, and matter itself was starting to melt. Very few remained now, almost frozen in the
darkness. The last of life grinding to a halt. But some eyes still stared into the skies, To
witness the last bursts of light in the universe. The great books had told them this time would
come, Warning them that not even black holes would last forever. Whilst the immense gravity
of relativity held them together... On the smallest scale, the action of the quantum world
resulted in their ultimate decay. For eons they had struggled to combine the two - the world of
gravity had seemed so distant from the quantum. And so too their black hole home was
dissolving. They could do nothing to stop it. Indeed, the last few were so very tired, They
didn’t even try. "A university student attending lectures on general relativity in the morning
and others on quantum mechanics in the afternoon might be forgiven for thinking that his
professors are fools, or have neglected to communicate with each other for at least a century.”
There is a grave at Roselawn Cemetery in Tallahassee Florida. Written on it is the name of a
man who died in 1984, aged 82. Unlike the others in the graveyard, the man also has a plaque
at Westminster Abbey, Not far from the mortal remains of Isaac Newton. The plaque does not
say much. It labels the man as a physicist and notes his birth and death. But on the plaque is
also an equation, a complex mix of Latin and Greek letters. And this equation was the first
unification of Einstein’s relativity and quantum mechanics. The famous physicist Niels Bohr
referred to Paul Adrien Maurice Dirac as the strangest man to visit his institute. Born in
Bristol at the beginning of the twentieth century, he did not at first seem destined for scientific
greatness. In 1923, Dirac began his studies at the University of Cambridge. famously focused
on his science, He shunned many human interactions, and his conversations were mainly
silent. His colleagues named the unit of one word per hour as a “dirac” in his honour. But
whilst speech was slow, his mind raced around the problems of physics. It was a heady time
to be a physicist, with both Einstein's new world of relativity and the bizarre implications of
guantum mechanics opening up - were the fundamental secrets of the universe finally
revealing themselves? When Dirac began his exploration of quantum mechanics it was
written in the past. The mathematics of Schrodinger and Heisenberg played out on the stage
of Newton. With the tick of an absolute clock, and Galileo’s vision of space. But Dirac knew
that this picture of space and time was simply outdated. Surely the equations of quantum



mechanics should reflect Einstein's new visions of space and time. This bothered Dirac, and
he scrambled with the mathematics trying to make it work, spending his Sundays walking
alone turning over the equations in his mind. And in December 1927, the fog began to clear.
A relativistic quantum equation came into view. An equation that obeyed Einstein’s demand
that there is no special rest in the universe. And Dirac used this equation to explain the
simplest of particles, the electron. Suddenly, various peculiar properties of the electron made
mathematical sense. Within Dirac’s equation, the electron spins and behaves like a small bar
magnet, Both properties had been difficult to explain, but they were a natural consequence of
relativity. But there was another property that was completely unexpected. If you take the
square root of one, there are two solutions - plus one or minus one. In the same way, in
explaining the electron the Dirac equation has two solutions. One solution is negatively
charged and clearly represents the electron. But just what does the positive solution
correspond to? Dirac wondered if it could be the proton, the positively charged particle within
the nucleus. But being almost two thousand times more massive, that could not be correct. He
eventually concluded his equation was predicting a new particle, the anti-electron.

(11)- write in the equations of relativity. The reality of these solutions, whether they can
actually exist, remains unanswered. We may never be able to focus enough energy in a single
place to bend spacetime back on itself. http://www.hypothesis-of-
universe.com/docs/c/c_033.qgif . I think the "warping of dimensions" into bizarre forms is
only there for the ||wet world||, only for the structure of matter, and for interactions, which are
linear states of multicurvature dimensions
http://www.hypothesis-of-universe.com/index.php?nav=eb . Nonlinear states of curvature will
be OTR, gravity, parabola Now we understand how Einstein's spacetime works jput we still
ldon't know what it isl Not you, | understand. And | have been describing my vision on the
Internet for 22 years. Where can we turn next? Well, to HDV. Well — it wasn't just Einstein
who was charting a new path at the beginning of the 20th century. It was a dramatic period for
theoretical physics — and quantum mechanics was at the forefront of the changing order. And
so — perhaps, the physicists thought — the answer might lie at the smallest scales in the
universe. Quantum spacetime. Dimensional Pack Interactions... In the distant future,
civilization has become desperate. The stars had long since died and matter itself was
beginning to melt. ?? There are very few left, almost frozen in the dark. The last part of life is
stopping. But some eyes were still staring skyward to witness the last glimpses of light in
space. The great books told them this time would come, warned them that even black holes
would not last forever. While the immense gravity of relativity held them together. On the
smallest scale, the action of the quantum world led to their final disintegration. For gons they
tried to combine the two - the world of gravity seemed so far removed from quantum. And so
their black hole home melted away. There was nothing they could do to stop it. Indeed, the
last few were so very tired that they didn't even try. "*A university student who attends
general relativity lectures in the morning and quantum mechanics lectures in the
afternoon could perhaps be forgiven for thinking that his professors are idiots or that
they have neglected to communicate with each other for at least a century."" There is a
grave in Roselawn Cemetery in Tallahassee, Florida. It is inscribed with the name of a man
who died in 1984 at the age of 82. Unlike the others in the cemetery, this man also has a
plaque in Westminster Abbey not far from Isaac Newton's remains. The plaque doesn't say
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much. It marks the man as a physicist and records his birth and death. But there is also an
equation on the plaque, a complex mixture of Latin and Greek letters. And this equation was
the first unification of Einstein's theory of relativity and quantum mechanics. The famous
physicist Niels Bohr called Paul Adrien Maurice Dirac the strangest man who visited his
institute. He was born in Bristol at the beginning of the twentieth century and at first did not
seem destined for scientific greatness. In 1923, Dirac began studying at the University of
Cambridge. He was brilliantly focused on his science, avoiding much human interaction and
his conversations were mostly silent. His colleagues named the unit of ,one word, per hour the
"dirac" in his honor. © But while his speech was slow, his mind raced around the problems
of physics. It was a heady time o be a physicist, Unfortunately, the opposite is the case today,
i.e. in the period 2005 — 2008. And then a period of insults and ridicule in the Czech basin
until today, until 2023, when Einstein's new world of relativity and the bizarre consequences
of quantum mechanics opened up - were the fundamental secrets of the universe finally
revealed? When Dirac began his research on quantum mechanics, it was written in the past.
The mathematics of Schrodinger and Heisenberg took place on Newton's stage. With the
ticking of absolute clocks and Galileo's vision of the universe. But Dirac knew that thig
picture of space and time was simply out of date|. Surely the equations of quantum
mechanics should reflect Einstein's new visions of space and time. This bothered Dirac and
he fiddled with the math to make it work, spending his Sundays walking around by himself,
turning the equations over in his mind. And in December 1927, the fog began to clear. The
relativistic quantum equation appeared. An equation that obeyed Einstein's demand that there
is no special rest in the universe. And Dirac used this equation to explain the simplest particle,
the electron. Suddenly, various special properties of the electron made mathematical sense. In
the Dirac equation, the electron spins and behaves like a small bar magnet. Both properties
were difficult to explain but were a natural consequence of relativity. But there was another
feature that was completely unexpected. If you take the square root of one, there are two
solutions - plus one or minus one. Likewise, when explaining the electron, the Dirac equation
has two solutions. One solution is negatively charged and clearly represents an electron. But
what does a positive solution correspond to? Dirac wondered if it could be the proton, the
positively charged particle in the nucleus. But being nearly two thousand times more massive,
that couldn't be right. Eventually the concluded that his equation predicted an anti-electron.

(12)- This particle should have the same mass as the electron but have the opposite, positive,
charge. Antimatter. The Dirac equation was the birth of quantum field theory, the most
successful physical theory. It is with these mathematics we describe all of the fundamental
particles and forces, the basis of the modern standard model. And for each of the particles,
there are anti-particles, electrons, positrons, quarks and anti-quarks. All a consequence of
Einstein’s view of relative space and relative time. But quantum field theory is built on
Einstein’s special theory of relativity. What of gravity and the general theory of relativity?
What if we incorporate curved spacetime into the Dirac equation? Unfortunately, after such
incredible early success - the last century has brought us no further in this quest. Within
quantum field theory, the quantum wave function that underlies existence still plays out
within the arena of space and time. Because of special relativity, this spacetime is more
complex than Newton’s view, but space and time are still the universal stage. And this stage is
broken when considering the curved spacetime of general relativity. Remember, in the general



theory of relativity, space and time are dynamic and evolving. They are not simply the stage -
they are players in the physics of the universe. Quantum mechanics was complicated enough,
but after many years of work its various infinities had ultimately been tamed. With curving,
bending, rippling spacetime - the infinities seemed uncontrollable. With the failure to simply
merge gravity and quantum mechanics, some physicists have searched elsewhere. This has
involved going back to the drawing board, with new ideas for just what space and time are in
the quest for the so-called “theory of everything” - the so-far fruitless search to tie the
microscopic quantum world to the macroscopic world of general relativity and fully explain
the universe. And of course these theories of everything have not necessarily made things
simpler. In one of the leading contenders, string or m-theory, there might be 11 or even 26
dimensions. But what do these ideas have to say about the fundamental nature of space and
time? Again it’s not so simple. In m-theory, space and time are part of the fundamental
structures of the universe. The strange, contorted shape of this structure in multiple
dimensions explains everything. Not just space and time, but all matter, all radiation, and all
of the forces. What are these fundamental structures made of? M-theory doesn't tell us.
Another contender for the theory of everything is loop quantum gravity. On the face of it, this
theory is even more bizarre, with space and time being quantum phenomena. At the tiny
Planck scale, spacetime is chunky, fundamentally meshed together into a network. And to us,
this subatomic mesh has the appearance of smooth space and time. Again, we can ask - what
are these quantum grains made of? And again, we are left disappointed as they just are. But
perhaps the solution is simpler than this. Perhaps - some have speculated - space and time do
not exist at all. Remember at the start of this story we heard the disagreement between
Newton and Leibniz. To Newton, space and time were part of reality and existed independent
of the matter in the universe. Leibniz, however, said that it was the relationships between
matter that defined space and time. Without them, space and time would have no meaning.
And the relativistic vision of spacetime seemed to match this picture. Einstein told us that
matter defined the structure of spacetime, And spacetime told matter what to do. We know
that in the quantum picture, spacetime appears to be lumpy. And that reality is possibly
constructed of these bits of spacetime as the universe grows. But what if space and time are
not really there? What if space and time are actually emergent phenomena, something we
experience only as macroscopic beings? This might sound strange, but we know that we are
sandwiched in the universe. This means that we don’t feel the cosmological expansion that
dominates the large-scale universe. And similarly, we don’t feel the individual feel individual
atoms as they collide with our skin. Instead, we have a collective term, temperature to
describe what is happening. Perhaps space and time are the same? In 1997, Juan Maldacena
found a key relationship in the mathematics of string theory and gravity. Known as the
AdS/CFT correspondence, it could be accidental and of no consequence, but it could also be
pointing to something deeper, The path to uniting quantum mechanics and gravity. But if this
is the right path, something else emerges. Through this relationship, space and time become
granular: pieces of fundamental length and fundamental time - Planck scale pixels that set the
smallest resolution of the universe. This would mean that at the smallest scales, space and
time would appear as nothing more than grains of sand on a beach.

(12)- This particle should have the same mass as the electron, but have the opposite, positive
charge. Antimatter. Dirac's equation was the birth of quantum field theory, the most
successful theory of physics. We use this mathematics to describe all the fundamental



particles and forces that underlie the modern standard model. Using HDV physics, we also
describe basic particles, but ||\in the two-character language of the two quantities "x" and "t"
land their 3+3 dimensions. |>

http://www.hypothesis-of-universe.com/docs/aa/aa_078.pdf ; http://www.hypothesis-of-
universe.com/docs/c/c_047.jpg ; http://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf ;
And for each of the particles there are antiparticles, electrons, positrons, quarks and
antiquarks.

http://www.hypothesis-of-universe.com/index.php?nav=ea : http://www.hypothesis-of-
universe.com/docs/ea/ea 016.pdf ; http://www.hypothesis-of-

universe.com/docs/ea/ea 016.pdf ; http://www.hypothesis-of-universe.com/index.php?nav=eb

Everything is a consequence of Einstein's view of relative space and relative time. Nonlinear
math starts here http://www.hypothesis-of-universe.com/docs/f/f_064.jpg and from there you
get to OTR. ((( Again, | ask readers for tolerance to my imperfections in mathematics. If | had
mastered it, the theory of everything could have been on the table for 30 years ))). But
quantum field theory is built on Einstein's special theory of relativity. What about gravity and
general relativity? What if we incorporate curved spacetime into the Dirac equation?
Unfortunately, after such incredible early success - the last century has not taken us further in
this quest. Within quantum field theory, the quantum wave function that underlies existence
still takes place in the arena of space and time. Because of special relativity, this space-time is
more complex than Newton's view, but space and time are still a universal stage. And this
phase is interrupted when we consider the curved spacetime of general relativity. Remember
that in general relativity, space and time are dynamic and evolving. They are not just a stage —
they are players in the physics of the universe. Quantum mechanics was complicated enough,
but after many years of work, its various infinities were finally tamed. With space-time
curving, bending, rippling - infinity seemed uncontrollable. Failing to simply merge gravity
and quantum mechanics, some physicists looked elsewhere. This involved going back to the
drawing board with new ideas about what space and time are in the search for a so-called
"theory of everything"—the so far unsuccessful quest to connect the microscopic quantum
world with the macroscopic world of general relativity and fully explain the universe. And of
course these theories of everything don't necessarily simplify things. In one of the leading
contenders, string or m-theory, 11 or even 26 dimensions. But what do these ideas
say about the fundamental nature of space and time? I've already tried to explain this. Above
all, they say that matter can be built using multi-dimensional dimensions, both length and
time. http://www.hypothesis-of-universe.com/index.php?nav=e here is my many-year-old
effort to...

Again, it's not that simple. In m-theory, space and time are part of the fundamental structures
of the universe. The strange, twisted shape of this multi-dimensional structure explains
everything. Not just space and time, but all matter, all radiation, and all forces. What are these
basic structures made of? M-theory doesn't tell us. Another contender for a theory of
everything is loop quantum gravity. At first glance, this theory is even more bizarre because
space and time are quantum phenomena. On the small Planck scale, space-time is massive,
essentially networked. And to us, this subatomic web has the appearance of smooth space and
time. Again we can ask - what are these quantum grains made of? And once again, we were
left disappointed, as were they. But maybe the solution is simpler than this. Perhaps - some
have speculated - space and time do not exist at all. Remember that at the beginning of this
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story we heard the disagreements between Newton and Leibniz. For Newton, space and time
were part of reality and existed independently of matter in the universe. However, Leibniz
said that it was the relationships between matter that defined space and time. Without them,
space and time would have no meaning. And the relativistic vision of spacetime seemed to fit
this picture. Einstein told us that matter defines the structure of space-time, and space-time
tells matter what to do. We know that spacetime appears lumpy in a quantum picture. And
this reality is possibly constructed from these pieces of spacetime as the universe grows. But
what if space and time don't really exist? What if space and time are actually emergent
phenomena, something we only experience as macroscopic beings? It may sound strange, but
we know that we are bound in space. This means that we do not feel the cosmological
expansion that dominates the vast universe. And similarly, we do not feel that individual
atoms feel when they collide with our skin. Instead, we have a common term, temperature, to
describe what is happening. Maybe space and time are the same thing? In 1997, Juan
Maldacena found a key relationship in the mathematics of string theory and gravity. Known
as the AdS/CFT correspondence, it could have been accidental and inconsequential, but it
could also point to something deeper, a path to the unification of quantum mechanics and
gravity. But if this is the right path, something else will appear. Through this relationship,
space and time become granular: bits of fundamental length and fundamental time—the
Planck-scale pixels that set the smallest resolution of the universe. This would mean that, at
the smallest scale, space and time would look like nothing more than grains of sand on a
beach.

(13)- And so, perhaps there is no space between the grains of reality - no time between one
grain and another. Perhaps to these grains, these are concepts that make no sense - there are
only their relations, how they interact. For us, much larger than the scale of these grains, there
is the concept of space. And somehow through the relationships of the grains, we experience
the experience of experience. But underlying this, maybe ultimately, space and time simply
don’t exist, There are just fundamental bits and pieces, and their inter-relationships. This may
feel uncomfortable. Just where is the “you” in this relational universe? Perhaps it is best to
think of it like this: Most of us have come to terms with the fact that we are physically a
collection of atoms. And somewhere in this collection, we, our consciousness, somehow
emerges. We seem to be able to live with this illusion of our being. Maybe all we need to do
is the same for the stage on which we play out our existence. And so, we have come a long
way and are approaching the end of our journey. Space and time, our focus along our path,
both seemed so natural, seemed so normal. But we have seen that they are far more strange,
more mysterious than they first appear. Though the space and time of Newton were simple
and absolute, they became more complex with Einstein’s curving spacetime. And the
guantum nature of spacetime attempts to dice space and time into little pieces. But are we any
closer to really understanding its true nature? A lot of hope is pinned on our next fundamental
theories, That a theory of everything will eventually shine a light on the universal stage. And
maybe written into the theory will be the true nature of space and time. Perhaps the block
universe will be banished as the universe unfolds. Perhaps quantum processes are constructing
a “now” one instant at a time. Or perhaps some process we have yet to imagine is defining
reality. But, of course, nature is not bound to reveal its secrets. No matter how hard scientists
work, they may never reveal the fundamental truth. We must face the fact that some mysteries
might remain forever mysteries - indeed just what space and time actually are could forever



be beyond our grasp. And so, finally we return to the twilight of the cosmos. Within their
home, the last few watched their black hole slowly evaporate. All they wanted was to eke out
one more day, one more moment. But eventually, the decay of the universe could no longer be
shut out. They had manipulated space, they had mastered
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time, bent them to their will. But they could not defeat them. And then, there was darkness.

(13)- And so perhaps there is no space between grains of reality - no time between one grain
and another. Maybe for these grains, they are concepts that do not make sense - there are only
their relationships, how they affect each other. For us, much larger than the scale of these
grains, there is a concept of space. And somehow through the grain relationships we
experience the experience of experience. But beyond that, maybe in the end, space and time
simply don't exist, the author is already delirious about it... there are only basic pieces of
packages of "entangled" dimensions and their mutual relationships. This can be annoying.
Where is "you" in this relational universe? Perhaps it's best to think of it this way: Most of us
have come to terms with the fact that we are physically a collection of atoms. And somewhere
in this collection we somehow emerge, our consciousness. We seem to be able to live with
this illusion of our being. Perhaps all we need to do is the same for the stage on which we play
out our existence. And so we have come a long way and we are nearing the end of our
journey. Space and time, our focus on our journey, both seemed so natural, seemed so normal.
But we saw that they are much more strange, more mysterious than it seems at first glance.
Though Newtonian space and time were simple and absolute, they became [[more complex]|
with Einstein's curvature of space-time. And what if you find out that matter is built from the
dimensions of two space-time quantities. You're going crazy. But it won't be more
complicated. Take a look here = http://www.hypothesis-of-universe.com/index.php?nav=ea

: when you understand it, you will find out how wonderful it is. A quantum of space-
time to cut space and time into small pieces. http://www.hypothesis-of-
universe.com/index.php?nav=eb

That's right. It is only necessary to look at the reality through my eyes. Understand that
"nature cuts nothing." The universe itself in that quark-gluon plasma (boiling dimensional
chaos) produces elementary matter particles by "dimensional packing". The tables of leptons,
baryons, mesons are beautiful. Each elemental particle is built by "wrapping" another
dimension..., no package is the same. And all those beautiful packages from the dimensions
"float" in 3+3D spacetime, in a grid of warped dimensions. It is not as you believe that “the
nature of space-time cuts up space-time"... But are we any closer to actually understanding its
true nature? No you're not. In our other basic theories, there is great hope that a theory of
everything will eventually shed light on the cosmic scene. And perhaps the true nature of
space and time will be written into the theory. The true nature of 3+3D spacetime is a
"warping" of dimensions. The flat universe in front of the BB will "warp™ and "packages" of
elementary particles will bubble up in this soup. And physicists know that the U quard, the D
quark, (of which the baryon is a proton and a neutron) + an electron and its neutrino,
(+positron) + a photon and...and that's it. Simple packages (!), simple interactions (!), and we
have building blocks for everything. The table is simple. And even the properties of matter,
that variety, are enough for anything. http://www.hypothesis-of-
universe.com/docs/c/c_310.jpg < two writing techniques Perhaps the block universe will be



http://www.hypothesis-of-universe.com/index.php?nav=ea
http://www.hypothesis-of-universe.com/index.php?nav=eb
http://www.hypothesis-of-universe.com/index.php?nav=eb
http://www.hypothesis-of-universe.com/docs/c/c_310.jpg
http://www.hypothesis-of-universe.com/docs/c/c_310.jpg

revealed as the universe evolves. Perhaps quantum processes construct the "now™ one moment
at a time. Or perhaps some process we cannot yet imagine defines reality. Correspondingly,
the processes that shape reality include the principle of alternating symmetries with
asymmetries. But of course, nature is not obliged to reveal its secrets. \Why not? Nature offers
its secrets again and again, every day. No secret is "concreted"” in front of people so it won't
be revealed. No matter how hard scientists work, they may never uncover the underlying
truth. This is not the fault of Nature, but of those people. We must face the fact that some
secrets may remain secrets forever - indeed what space and time really are, and it doesn't
have to be out of our reach forever. You haven't read my opinion on 3+3D spacetime yet!
Apparently on purpose. Whoever read spit out this vision of hatred, and no one added
evidence "against” my HDV to those spittle. And so we finally return to the twilight of the
cosmos. In their home, the last few watched their black hole slowly evaporate. All they
wanted was to live one more day, one more moment. But eventually the disintegration of the
universe could no longer be stopped. They manipulated the space, they did it

1:14:48 time bent them to their will. But they could not defeat them. And then it was dark. Off
with the skepticism.

JN, 13/06/2023 + | started the translation on 22/01/2024 and finished it on 26/01/2024.

| know that my work is not perfect, there are many factual, logical and physical errors in it...;
who doesn't have them and doesn't? I'm worn out and tired and no one will help. | believe in
my wonderful idea.



