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(01)- Thanks to Novium for sponsoring today’s video, stay tuned for 23% off a classy
hoverpen! Have you ever been lying in your bed, thinking about everything? I mean, of
course, the grand unifying theory of everything. If you’ve not heard of this theory

before, the unifying theory of everything is the current holy grail of the physics world. There
is a great schism in our understanding of the universe right now, and the scientist who finds
the answer will be the author of a whole new field of science. Naturally, it leads to some
pretty passionate arguing in the scientific community, as everyone tries to figure out what
that answer is, to cement their place in history. Here’s what they’re arguing about. The way
things work on the macro-scale universe we live in doesn’t seem to carry over to the micro-
level of atoms and sub-atomic particles. Up here, we have gravity and special

relativity. Down there, things are decidedly murkier, with probability waves and quantum
uncertainty. Up here, particles seem to be real, solid objects. Down there, they are only
probably there. The issue is, both ways of interpreting the world seem to have something to
them. Quantum physics is scarily good at predicting the way the universe works at tiny
levels, outpacing special relativity with ease. But it doesn’t have much to say about the
motion of planets, of gravity and the passage of time. Special relativity might be very good at
helping us put a satellite into orbit, but it has nothing to say about why quanta exist at tiny
levels, or why things at the micro-scale are just so weird. Scientists think that this isa sign
that there must be a larger, more general theory that might explain everything. Large scale,
small scale, the works. But to find it, we’ll need a major shift in our thinking to rival the jump
from Newton’s gravity to Einstein’s space curvature. So, I thought, heck, why not take

a crack at it myself? I'm Alex McColgan, and you’re watching Astrum. Join with me today
as | attempt to explain, well, everything. Disclaimer A disclaimer to begin with. As has been
the case in a few of my previous videos, the ideas I’m going to talk about here are highly
theoretical. While grounded in established theory, some of the conclusions at the end are my
own. And | could be wrong. But when you hear what | have to say, you’ll definitely learn a
lot. Plus, I think you’ll find yourself convinced that there’s something to it. So, have a

listen, follow me on a quest to find the answer to how the secrets of the universe fit
together.Naturally, a unified theory of everything is going to be too big to fit into just one
video but let’s start with some initial foundational points that might underpin such a theory,
and talk about why | personally think they are true. The best place to begin with seemed to be
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a model No, not that kind of model. I’'m not here for high fashion. But rather, a conceptual
framework that explains why things are the way they are. Quantum physics is an area where
scientists have a lot of confidence in the maths, but when you ask them to explain what the
maths is actually describing, what waveform collapses and probability rates physically are,
I’ve not found anyone who can offer a clear answer other than telling me to just for now
accept it is what it is. That’s what the math talks about. But what do the maths actually

mean, on very tiny scales? What is a probability wave? What is the universe’s structure, when
you get down to the smallest levels, and how does it lead to everything else? I’'m not the first
to seek such answers, so let’s look first at what has gone on before. One of science’s attempts
to answer those questions was both initially promising but also in the end extremely
frustrating: String Theory. String theory has been in the works since the 70’s, and still hasn’t
quite provided the answers its elegant maths initially promised. Let’s quickly delve into what
it’s talking about, as we’ll need some of these concepts for our own theory later. Rather than
seeing the world in particles, string theory believes that everything String Theory is made up
of tiny little strings connected to each other When vibrated, much like the strings of a guitar,
they form waves and harmonics, which is helpful because it explains one of the strange facets
of quantum mechanics, and indeed the reason for the ficld’s name in the first place; quanta. At
large levels, you might not notice this. If you have a light, you can halve the brightness of

it, by putting a semi-transparent shade in front of it. You can do that again, and again and
again. However, if you keep doing that until you are at a small enough level, suddenly you
can’t go any further. You can have 1 photon, or two, but not one and a half. For some reason,
the quantum universe likes things in discrete quantities. This electron can have one energy

(01)- Dekujeme spolecnosti Novium za sponzorovani dne$niho videa, zistante naladéni na
23% slevu na elegantni hoverpen! Uz jste nékdy lezeli ve své posteli a premysleli o vSem?
Maém samoziejmé na mysli velkou sjednocujici teorii vSeho. Pokud jste o této teorii jeste
neslyseli, sjednocujici teorie v§eho je sou€asnym svatym gralem svéta fyziky. V naSem
chéapani vesmiru je prave ted’ velky rozkol a védec, ktery najde odpoveéd’, bude autorem zcela
nového védniho oboru. Piirozené to vede k dost vaSnivym hadkam ve védecké komunite,
protoze se kazdy snazi ptijit na to, jaka je tato odpoved’, aby si upevnil své misto v historii.
Zde je to, o ¢em se hadaji. Zda se, ze zpisob, jakym véci funguji na makrourovni vesmiru, ve
kterém zijeme, se nepiendsi na mikrouroven atomu a subatomarnich ¢astic. Tady nahote
mame gravitaci a specidlni teorii relativity. Tam dole jsou véci rozhodné temnéjsi, s vinami
pravdépodobnosti a kvantovou nejistotou. Zde nahofe se Castice zdaji byt skutecné, pevné
objekty. Tam dole jsou jen pravdépodobné tam. Problém je v tom, Ze oba zplisoby
interpretace svéta maji néco do sebe. Kvantové fyzika je désiveé dobra v predpovidani toho,
jak vesmir funguje na malych trovnich a snadno piekonava specialni teorii relativity. Ale o
pohybu planet, gravitaci a plynuti ¢asu nema mnoho co tici. Specialni teorie relativity ndm
muze velmi dobfe pomoci dostat satelit na obéZnou dréhu, ale nefiké nic o tom, pro¢ existuji
kvanta na malych Grovnich nebo proc jsou véci na mikrourovni tak divné. Védci si mysli, Ze
je to zndmka toho, [ze musi existovat] v&tsi, obecn&jii teorie, ne, nemusi takova teorie
existovat ktera by mohla vse vysvétlit. Velké métitko, malé métitko, dila. Ale abychom to
nasli, budeme potiebovat zdsadni posun v naSem mysleni, abychom se vyrovnali skoku z
Newtonovy gravitace k Einsteinovu zakfiveni vesmiru. Tak jsem si fekl, sakra, proc si to
neprozkoumat sam? Jsem Alex McColgan a ty se divas na Astruma. Ptipojte se ke mné dnes,
kdyz se pokusim vysvétlit, no, vSechno. Zteknuti se odpov&dnosti Pro zacatek zfeknuti se




odpovédnosti. Jak tomu bylo v nékolika mych pfedchozich videich, mySlenky, o kterych zde
budu mluvit, jsou vysoce teoretické. I kdyz vychazim ze zavedené teorie, nékteré zavéry na
konci jsou mé vlastni. A mohu se mylit. Ale kdyZz uslysite, co vam chci fict, urcité se toho
hodné naucite. Navic si myslim, ze se presvédcite, Ze na tom néco je. Takze, poslouchejte,
nasledujte mé na cesté k nalezeni odpovédi na to, jak do sebe zapadaji tajemstvi vesmiru.
Sjednocena teorie vSeho bude ptirozené prili§ velka na to, aby se vesla do jediného videa, ale
zacnéme né&jakym prvnim zékladni body, které by mohly podpofit takovou teorii, a mluvit o
tom, proc si osobné myslim, Ze jsou pravdivé. NejlepSim mistem pro zacatek se zdal byt
model Ne, ne takovy model. Nejsem tu kvili vysoké mode. Ale spise koncepéni ramec, ktery
vysvétluje, pro€ jsou véci tak, jak jsou. Kvantova fyzika je oblasti, kde védci v matematice
hodné¢ daveétuji, ale kdyz je pozadate, aby vysvétlili, co matematika vlastné popisuje, jaké
ktivky zkolabuji a jaké jsou fyzikélni poméry pravdépodobnosti, nenasel jsem nikoho, kdo by
mohl nabidnout jasnou Odpovézte jinak, nez abyste mi fekli, abych to prozatim pfijal, je to,
co to je. O tom mluvi matematika. Ale co ta matematika ve skute¢nosti znamen4, na velmi
malych méfitcich? Co je to pravdépodobnostni vina? Jaka je struktura vesmiru, kdyz se
dostanete na nejmensi Grovngé, a jak to vede ke vSemu ostatnimu? Nejsem prvni, kdo hleda
takové odpovédi, takze se nejprve podivejme na to, co se stalo predtim. Jeden z pokusi védy
odpovédét na tyto otazky byl zpocatku slibny, ale nakonec také extrémné frustrujici: Teorie
strun. Teorie strun se pracuje od 70. let a stale jeSté neposkytla odpovédi, které jeji elegantni
matematika ptivodné slibovala. Pojd’'me se rychle ponofit do toho, o ¢em to mluvi, protoze
n¢které z téchto konceptii budeme pozdéji pottebovat pro nasi vlastni teorii. SpiSe nez vidét
svét v Casticich, teorie strun véri, Ze vSe, co je teorie strun, se sklad4 z malych malych strun,
které jsou vzajemné propojeny. o podivnych aspektech kvantové mechaniky a predevsim o
diivodu ndzvu oboru; . Na velkych trovnich si toho mozna nev§imnete. Pokud mate
svétlo, mizete jeho jas sniZit na polovinu tim, Ze pfed néj date poloprihledné stinitko. MuzZete
to udélat znovu a znovu a znovu. Pokud to vSak budete dé€lat, dokud nebudete na dostate¢né
malé trovni, najednou nemiiZete jit dal. MiiZete mit 1 foton nebo dva, ale ne jeden a ptl. Z
néjakého divodu ma kvantovy vesmir rad véci v diskrétnich mnozstvich. Tento elektron
miZe mit jednu energii

(02)- level, or another, but not a value in between those two. Why? Therein lies a mystery.
String theory fitted this idea well, as harmonics on strings are also quantised. If you pluck a
string, it’s possible to get a standing wave that vibrates in one sweeping arch, the whole
string going up and down. This is called the first harmonic. Or you can vibrate it with two
arcs, with a stationary point in the middle — the second harmonic. You can have as

many harmonics as you like, each one representing a higher amount of energy in the string...
but you can’t have the first and a half harmonic. No standing wave can be formed like that.
So, a string with a vibrating standing wave can have one energy level, or another, but nothing
in between — just like subatomic particles in the quantum world. This was a promising start,
but string theory went further. Particles come with a lot of information attached to them. It
was realised that these modes of vibration created by the strings could potentially account for
this information, depending on the direction of the oscillation of these strings. A string could
vibrate up and down, and that might represent one aspect of a particle, such as its charge. Or
it could vibrate in another direction — side to side — and that could represent another facet.
And the more directions you had to vibrate in, the more information you could encode in the
strings of string theory. Of course, anyone familiar with 3D space will realise that once



you’ve used up and down and side to side, there aren’t really any other new directions for
your string to vibrate in, without messing with the already existing vibrations. This wouldn’t
do, as particles needed to be able to change their values without having knock on effects on
their other properties. You need to be able to influence mass without influencing charge, for
instance. So, string theorists figured out that the best way to work around this issue was to
simply add more dimensions. And so, 4D space was brought in. And then 5D space. And
higher, and higher. And for many this is perhaps where string theory starts to lose favour as a
contender for the unifying theory. There are different branches of string Extra Dimensions
theory in academia today, and depending on who you ask, you can completely define all the
types of electrons, quarks, and every other sort of subatomic particle with either 26, 21, 11
or 10 dimensions. This might feel like a lot of dimensions, and honestly it can get a little
confusing. But the theoretical basis for 4D space is already there. I’ve done a video all about
how time might well be our 4th dimension; if you’re not already up to date with the

theory, it’s well worth a watch. Suffice it to say, if you’re a mostly 2D object, you can’t
really see a third dimension. If you’re a 3D object, you can’t really see a 4th dimension. But
that’s no reason to say it’s not there. The fact that we move through time in spite of
remaining in place in 3D space implies there’s another direction we can go in. Many of you
might think anything more than 4 dimensions, let alone 26 others we can’t observe or
measure, is just too whacky a concept to base an entire scientific principle on. But | say, once
you open the door to extra dimensions beyond the ones we can see, there’s really no reason
why you can’t suggest another one. I’m not going to say how many dimensions there are, as |
don’t have enough information to make a call on that myself. You can go with whatever
number you find the most plausible. 10 is nice and compact, so maybe it’s that. But there
really isn’t much of a difference between saying there are 7 extra dimensions you can’t see,
and saying there are more. String theory is thought to be one of the closest answers we have
to a grand unifying theory of everything. And yet, scientists as a whole are not sold on it.
Why? Because although the maths that underpin string theory are quite compelling, string
theory is so far completely unprovable. We can’t see these strings — they’re so small, they
look like points to us. There’s no way we can bounce a photon off one and see whether

it’s there or not. And nothing about string theory lends itself to any predictions that we can
go away and test. Scientists have been looking for years, and have had no luck with it. Mass
as a Direction And yet, I think this is a model that’s worth pursuing. Because once you start
seeing particles not just as points, but as ripples on a string, then a number of observations
start to arise that line up with what we see in the universe, on both a small and a giant scale.
Here at Astrum, we’re not quite ready to let string theory go. Here’s an observation that
struck us as we thought about this question. If some version of string theory is right, then
characteristics of particles like their mass are nothing more than a direction a string is

(02)- uroven nebo jina, ale ne hodnota mezi témito dvéma. Pro¢? V tom spociva zahada.
Teorie strun této myslence dobfe vyhovovala, protoZe harmonické na strunach jsou také
kvantovany. Pokud zahrajete na strunu, je mozné ziskat stojatou vInu, ktera vibruje v jednom
oblouku a cela struna jde nahoru a dolti. Toto se nazyva prvni harmonicka. Nebo jej mtzete
rozvibrovat dvéma oblouky, se stacionarnim bodem uprostifed — druhou harmonickou. MtZete
mit tolik harmonickych, kolik chcete, z nichZ kazda piedstavuje vyssi mnozstvi energie ve
strung..., ale nemizete mit prvni a ptil harmonické. Zadna stojata vina tak nemiize vzniknout.
Struna s vibrujici stojatou vlnou tedy mize mit jednu energetickou hladinu, nebo jinou, ale



nic mezi tim — stejn¢ jako subatomarni ¢astice v kvantovém svété. Byl to slibny zacatek, ale
teorie strun $la jesté dale. Castice piichazeji s mnozstvim informaci, které jsou k nim
pfipojeny. Bylo zjisténo, Ze tyto zplisoby vibrace vytvaiené strunami by mohly potencialné
odpovidat za tuto informaci v zavislosti na sméru oscilace téchto strun. Struna by mohla
vibrovat nahoru a dolii, a to by mohlo ptedstavovat jeden aspekt ¢astice, jako je jeji naboj.
Nebo by to mohlo vibrovat jinym smérem — ze strany na stranu — a to by mohlo pfedstavovat
dalsi aspekt. A ¢im vice sméra jste museli vibrovat, tim vice informaci jste mohli zakddovat
do strun teorie strun. Kazdy, kdo je obezndmen s 3D prostorem, si samoziejmée uvédomi, ze
jakmile pouzijete nahoru a dolti a ze strany na stranu, ve skute¢nosti neexistuji zadné dalsi
nové smeéry, kterymi by vaSe struna mohla vibrovat, aniz byste si pohréavali s jiz existujicimi
vibracemi. To by nefungovalo, protoze ¢astice pottebovaly byt schopny ménit své hodnoty,
aniz by to mé¢lo vliv na jejich dalsi vlastnosti. Naptiklad musite byt schopni ovlivnit hmotnost,
aniz byste ovlivnili nédboj. Teoretici strun tedy pfisli na to, zZe nejlepsi zpusob, jak tento
problém vyftesit, je jednodusSe ptidat dalsi dimenze. A tak byl zaveden 4D prostor. A pak 5D
prostor. A vys$ a vys. Jen kvili potfebé vibrovat do ,,vice sméra* ?? se pridavali dimenze?? A
pro mnohé je to mozna misto, kde teorie strun jako uchaze€ o sjednocujici teorii zaciné ztracet
ptizen. !! Na akademické padé dnes existuji rizné vétve teorie strunovych Extra Dimenzi a v
zavislosti na tom, koho se zeptate, mizete kompletn¢ definovat vSechny typy elektronil,
kvarki a vSech dalSich druhti subatomarnich ¢astic bud’ s 26, 21, 11 nebo 10 rozméry. To se
muze zdat jako mnoho dimenzi a upfimné to mize byt trochu matouci. Ale teoreticky zéklad
pro 4D prostor uz existuje. Natocil jsem video o tom, jak by ¢as mohl byt nasi 4. dimenzi;
pokud se s teorii jesté neorientujete, stoji za to se na to podivat. Anebo natocit video s 3+3
dimenzemi... Staci fici, Ze pokud jste prevazné 2D objekt, nemiZete ve skuteCnosti vidét treti
rozmér. Pokud jste 3D objekt, nemiizete ve skutecnosti vidét 4. rozmér. Ale to neni ditvod
fikat, ze tam neni. Skutecnost, Ze se pohybujeme v Case, pfestoze zlistivame na misté ve 3D
prostoru, naznacuje, Ze existuje dal§i smér, kterym se mizeme vydat. Mnozi z vas si moZna
mysli, Ze cokoli vice nez 4 dimenze, natoz 26 dalSich, které nemizeme pozorovat nebo méfit,
je jen prili§ bizarni koncept na to, aby se na ném zakladal cely védecky princip. Bizarni
to vypada, jisté, ale se jesté nenasel ‘fyzik ¢i matematik|, ktery by obh4jil ,,matematické*
dimenze...tedy pro€ nejsou realne pouzitelne? Proc ne. (*) Ale fikam, jakmile otevfete dvete
do dalSich dimenzi mimo ty, které miiZeme vidét, opravdu neni diivod, pro¢ byste nemohli
navrhnout dalsi. O.K. Nebudu fikat, kolik dimenzi existuje, protoZze nemam dostatek
informaci, abych se o tom mohl sdm dovolat. Mé stacilo k postaveni tabulky vsech 26
elementarnich ¢astic baryond 9+9 dimenzi, tj. 3+3D fyzikalnich dimenzi a 6+6 D
matematickych dimenzi...(*) MiZete pouzit jakékoli Cislo, které povazujete za
nejvérohodnéjsi. 10 je pékny a kompaktni, takze mozna je to ono. Ale opravdu neni velky
rozdil mezi tim, kdyz feknete, Ze existuje 7 dalSich dimenzi, které¢ nevidite, a tim, Ze jich je
vice. Teorie strun je povazovana za jednu z nejblizSich odpovédi, které mame k velké
jednotici teorii v§eho. A presto se na tom védci jako celek neprodavaji. Pro¢? Protoze ackoliv
matematika, ktera je zakladem teorie strun, je docela presvédciva, teorie strun je zatim zcela
neprokazatelna. Teorii strun chybi ta my$lenka DOOPRAVDIVOSTI. HDV nema problém
vystavét cely standardni model Castic a z nich veskeré interakce slozité hmoty, protoZe
pouzije dvé yelieimy Délku=x a Cas=t a jejich GENZE (3+3D ; n+m D) a... @M. Soudasné
veéde nestaci stovky znakd, tj. fectina, latinka, arabstina, azbuka, ¢inStina, aby z nich stavéla,
postavila zapisové produkty pro fyziku, chemii, biologii, a dalsi obory védy. (*) Tyto
provazky nevidime — jsou tak malé, ze nam ptipadaji jako body. Neexistuje zadny zpiisob, jak
bychom mohli od jednoho fotonu odrazit a zjistit, zda tam je nebo ne. A nic z teorie strun se




nehodi k zddnym ptfedpoveédim, které bychom mohli otestovat. Védci hledali roky a neméli
Stésti. Mass as a Direction A piesto si myslim, Ze je to model, ktery stoji za to sledovat.
Protoze jakmile zac¢nete vidét Castice nejen jako body, ale jako vinky na struné€, pak zacne
vznikat fada pozorovani, kterd se shoduji s tim, co vidime ve vesmiru, v malém i obfim
méfitku. Tady v Astrumu nejsme uplné pfipraveni opustit teorii strun. Zde je postieh, ktery
nas zasahl, kdyz jsme premysleli o této otdzce. Pokud je néjaka verze teorie strun spravna,
pak vlastnosti ¢astic, jako je jejich hmotnost, nejsou nic jiného nez smér, kterym se struna
nachazi

(03)- oscillating in. We don’t often think of mass like this in layman’s circles. You usually
think mass is the weight of an object, its heft. Why would you think of it as a direction? And
yet, an incredibly famous equation you’ve almost certainly heard of describes it as exactly
that. You know it. It’s e=mc2. This incredibly simple equation was formulated by Einstein as
a way of accounting for the constant speed of light, no matter your frame of reference. Energy
= mass times the speed of light squared. When | was younger and | saw this equation, it
always simply seemed to me to be saying if you want to turn a certain amount of mass into a
certain amount of energy, then you had to multiply it by a really large number — the speed of
light, 299 792 458 m/s, squared. That’s an unbelievably large number. Which made sense,
as turning mass into energy created an unbelievably large bang. Mass as Energy | thought no
more of it. It was simply a value to multiply your mass by, to get an energy value. It told us
that mass and energy were really the same thing in slightly different forms, but not much
more than that. But look again at it more closely. That c, the speed of light, caught my eye.
Why c¢? Why not another arbitrarily large cap? There is a mathematical reason behind this,
about balancing the units, but fundamentally c is a value of motion, a distance travelled over
time. This equation underpinned the invention of the nuclear bomb, and it’s easy to see in
that example the motion inherent in the energy that is released; radiation goes flying out in all
directions in 3D space. E=mc2 is saying that energy (E) is equal to it already going a
distance over time, multiplied by a specific multiplier of however much mass you had to start
with. The implication is baked into the equation. If it’s all just motion, then it makes sense
that mass and energy are the same thing. They’re just different directions of travel.
Equivalent, in the same way that a string vibrating up and down is the same as a string
vibrating left and right. Of course, it’s not just c we’re dealing with here. It’s c2. So rather
than a vector line, we’re dealing with an area. But unpicking that nuance leads us into an
exploration of Schrodinger’s equation, which is going to advance us into territory that will
take far more time to talk about so it will have to be the topic of another video. Suffice it to
say, this isn’t a weakness of the argument, but a strength. But one thought to leave you with,
when it comes to recognising the grand unifying theory once it finally does appear. It will
need to account for everything we see in the universe. Gravity. Entropy, and the passage of
time. Particles. Quanta, and quantum uncertainty. Black holes. Whatever structure you come
up with, whatever model, it will need to account for all of it — all will need to arise naturally
and logically from the foundation you started off with. A line of falling dominoes that creates
a universe. I’'m going to try and explain how these all come about from the same basic
foundation. What do you think so far? Although I’ve only started to delve into my own
conclusions, is this already a bit too out there, or unsubstantiated, to underpin a grand theory
of everything? Could directions of travel in other dimensions really underpin all the
properties matter possesses, or is this just a conceptual dead end? Leave me a comment to



let me know what you think. Either way, I’ve more to share in my next episode on the grand
unifying theory of everything. We’ve only seen the tip of the iceberg of why I think this idea
IS plausible. I hope to see you next time. If you haven’t been able to tell from this video, |
love the strange physics of space. Space is inspiring to me, but it seems that's something

| share in common with the sponsor of today’s video, Novium. Novium’s Hoverpen
Interstellar edition received Time Magazine’s award for one of the best inventions of 2022, is
heavily inspired by space and physics, and is 23% off until Wednesday, their biggest discount
of the year. Their unique, artistic and innovative hoverpen uses magnetic forces to lean
untouched at a perfect 23.5 degree angle in its magnetic cradle, reminiscent of the axis of the
Earth. The hoverpen comes in a variety of different colours: Space Black, Starlight Silver,
Mars Magma and Neptune Blue. If you want to go extra fancy, try the Premium Edition with

(03)- oscilujici dovnitt. V laickych kruzich ¢asto o hmot¢ neuvazujeme. Obvykle si myslite,
7e hmotnost je hmotnost pfedmétu, jeho hmotnost. Hmotnost je vlastnost hmoty... svym
zpusobem je to >skalar<. Pro€ bys to mél povazovat za smér? A piesto neuvetitelné slavna
rovnice, o které jste téméF jisté slySeli, ji piesné tak popisuje. Znas to. Je to E=mc?. Tuto
neuveétitelné jednoduchou rovnici formuloval Einstein jako zptsob vypoctu konstantni
rychlosti svétla bez ohledu na vas referen¢ni ramec. Energie = hmotnost krat druhd mocnina
rychlosti svétla. Kdyz jsem byl mladsi a vidél jsem tuto rovnici, vzdycky mi prosté piipadalo,
ze tikam, ze kdyz chcete pfeménit urcité mnozstvi hmoty na urcité mnozstvi energie, musite
to vynasobit opravdu velkym ¢islem — rychlosti svétla, 299 792 458 m/s, na druhou. To je
neuvéfitelné velké ¢islo. Coz davalo smysl, protoze pfeména hmoty na energii vytvoftila
neuvetitelné velky tfesk. Hmota jako energie. UZ jsem na to nemyslel. Byla to prosté hodnota,
kterou se vynasobi vase hmotnost, abyste ziskali energetickou hodnotu. Rekl ndm, e hmota a
energie jsou ve skutecnosti totéz v mirn¢ odliSnych forméch, ale ne o moc vic. Ale podivejte
se na to znovu blize. To C, rychlost svétla, m¢ zaujalo. Pro¢ ¢? Pro¢ ne dalsi libovolné velky
uzaveér? Je za tim matematicky dtivod, fyzikalni diivod za tim je, kiivy ¢asoprostor se tak
dlouho narovnava, az se dostane do stavu ¢ = 1/1, o vyvazeni jednotek, ale v zasad¢ C je
hodnota pohybu, vzdéalenost ujeta za cas. Tato rovnice podpofila vynalez jaderné bomby a na
tomto piikladu je snadné vidét pohyb vlastni energii, ktera se uvoliiuje; zateni leti ve 3D
prostoru viemi sméry. E=mc? fika, Ze energie (E) se rovna jiz ub&hnuté vzdalenosti v pritbéhu
¢asu, vynasobené specifickym multiplikatorem jakékoli hmotnosti, se kterou jste museli zacit.
Implikace je zapecena do rovnice. Pokud je to v§echno jen pohyb, pak dava smysl, ze hmota a
energie jsou totéz. Jsou to jen rizné sméry cestovani. Ekvivalent, stejnym zplisobem, ze
struna vibrujici nahoru a doli je stejna jako struna vibrujici doleva a doprava. Samoziejmée se
zde nezabyvame jen c. Je to c2. Takze spiSe nez vektorova ¢ara se zabyvame oblasti. Ale
odhaleni této nuance nés vede k prizkumu Schrodingerovy rovnice, kterd nés posune na
Uzemi, o kterém budeme mluvit mnohem déle, takze to bude muset byt tématem dalsiho
videa. Staci fici, Ze to neni slabina argumentu, ale sila. Ale jeden napad, ktery vas opusti,
kdyZ dojde na uznéni velké sjednocujici teorie, jakmile se kone¢né objevi. ’Bude muset poéitad
\se v§im, co ve vesmiru vidime. Gravitace. Entropie a plynuti éasu.\ Castice. Kvantova a
kvantova nejistota. Cerné diry. At uz vymyslite jakoukoli strukturu, jakykoli model, budete to
muset zohlednit — vSe bude muset pfirozen€ a logicky vychazet ze zakladi, se kterymi jste
za¢inali. Rada padajicich kostek domina, ktera vytvaii vesmir. Pokusim se vysvétlit, jak to
vSechno pochézi ze stejného zakladniho zékladu. Co si zatim myslite? I kdyz jsem se teprve




zacal ponotovat do svych vlastnich zavéri, je to uz trochu pftilis nebo nepodlozené, aby to
podpotilo velkou teorii vieho? Mohly by sméry cestovani v jinych dimenzich skuteéné
podporovat vSechny vlastnosti hmoty, nebo je to jen koncepéni slepa ulicka? Zamyslete se
nad tim, Ze ,,Cas teCe=plyne=odtikava intervaly* (jednim smérem) tim, Ze Se od samého
zacatku, tj. od big-banbu rozbaluje. Rozbaluje se zmackany, poktiveny 3+3 D ¢asoprostor.
Dnes v obdobi 13,8 miliard let od téesku je uz globalni ¢asoprostor hodné plochy, hodné
rozbaleny a tak plynuti ¢asu uz obstarava posun objekti po ¢asovych dimenzich (po tfech
asovych a tiech délkovych dimenzich). Cas jako ,,néco* neplyne nam (nékde kolem nas), ale
my plyneme ,,jemu*, my objekty se posouvame po Case, po vSech tfech ¢asovych dimenzich.
Pti¢emz tim, Ze nejsme na ,,0se citlivosti* pro rovnovahu ukrajovani intervala délkovych a
intervalt ¢asovych, tak, aby byla i citlivost vnimani vyvazena ¢ =1/1,alejena 1/1=c>Vu=
108/10°, tim vnimame ukrajované intervaly ¢asové jinak nez délkové. Citlivost je tu o

1 jina...; kdyz jede po autordomu zavodni auto ferrari v soustavé X, y, z, kde x =
250km/0,99999998 hod. ; y = 0km/1,00000002 hod. ; z = 0km/1,00000002 hod. ( t1 < t2 = t3),
tak si toho nikdo nev§imne, ze v ose ,,x* tedy v ose ,,t1“ doslo k dilataci intervalu t; ; Fyzik si
tu nepatrnou nerovnost intervall ,,zaokrouhli“ na t=1t1=1t2 =13. Zd4 se nam, ze tempo
plynuti ¢asu je do vSech tii (délkovych) os stejné. Ale neni tomu tak doopravdy. ->

e

Think about the fact that "time flows=flows=ticks intervals™ (in one direction) by unrolling
from the very beginning, i.e. from the big bang. The crumpled, warped 3+3 D space-time is
unrolling. Today, 13.8 billion years after the big bang, the global space-time is already very
flat, very unrolled, and so the passage of time already provides for the displacement of objects
along time dimensions (along three time and three length dimensions). Time as "something"
does not flow to us (somewhere around us), but we flow to "it", we objects move along time,
along all three time dimensions. Moreover, since we are not on the "sensitivity axis" for the
balance of cutting length intervals and time intervals, so that the sensitivity of perception is
also balanced ¢ = 1/1, but is on 1/1 = ¢ > v.= 108/10°% , we perceive the cut time intervals
differently than the length ones. The sensitivity is eight orders of magnitude different here !!!;
when a Ferrari racing car drives around the car park in the X, y, z system, where x = 250
km/0.99999998 hrs. ; y = Bkm/1.00000002 hrs. ; z = Qkm/1.00000002 hrs. ( t1 < t2 = t3), no
one will notice that the interval t1 has dilated in the "x" axis, that is, in the "t1" axis; The
physicist "rounds” the slight inequality of intervalstot =t; =t = t3 .. It seems to us that the
rate of passage of time is the same in all three (longitudinal) axes. But this is not really the
case.

Zanechte mi komentar a dejte mi védét, co si myslite. At tak ¢i onak, ve své dalsi epizodé o
velké sjednocujici teorii vSeho se chci podélit o vice. Vidéli jsme jen Spicku ledovce, proc si
myslim, Ze je tento népad piijatelny. Doufdm, Ze se uvidime piisté. Pokud jste z tohoto videa
nebyli schopni poznat, miluji podivnou fyziku vesmiru. Vesmir je pro me inspirativni, ale zda
se, Ze to je néco, co sdilim se sponzorem dnesniho videa, spolecnosti Novium. Edice
Hoverpen Interstellar spole¢nosti Novium ziskala cenu ¢asopisu Time za jeden z nejlepSich
vynalezl roku 2022, je siln€ inspirovdna vesmirem a fyzikou a aZ do stfedy je se slevou 23 %,
coz je jejich nejvetsi sleva roku. Jejich jedinecné, umélecké a inovativni hoverpen vyuziva
magnetické sily, aby se nedotcené naklonilo v dokonalém uhlu 23,5 stupna ve své magnetické
kolébce, pfipominajici osu Zemé. Vznasedlo se dodava v fad€ raznych barev: vesmirna cerna,
hvézdna stiibrna, Mars Magma a Neptune Blue. Pokud se chcete extra vytadit, vyzkouSejte
prémiovou edici s 18karatovym zlatym platem nebo s ulomkem skute¢ného meteoru uvnitf.




Nejen, ze dobte vypada - také jsem zjistil, ze jeho kovovy vzhled a tvarovany tvar je
potésenim psat. Celkove vzato je to dokonaly Spickovy vesmirny darek, ktery inspiruje
kreativitu a inovace v tom, komu jej date. Kromé toho, kdo jiny muize fict, ze ma hoverpen?
Proc¢ si to nezkontrolovat sami; Naskenujte QR kdéd nebo piejdéte na miij odkaz v popisu nize.
Pouzitim mych odkazt ziskate 10% slevu na vsechny

(04)- and along with free worldwide shipping. Try it for yourself! Thanks for watching,
don’t forget to subscribe so you don’t miss the next episode! Until then, here’s another brain
scratcher to keep you going. A big thanks to my patrons and members, if you want your
name proudly displayed at the end of every Astrum video,

17:08

check the links in the description. All the best and see you next time.

(04)- vsechny nakupy hoverpen a spolu s bezplatnou celosvétovou dopravou. Zkuste to
sami! D€kujeme za sledovani, nezapomeiite se ptihlasit k odbéru, at’ vam neutece dalsi dil!
Do té doby je tu dalsi Skrabadlo, které vas udrzZi v chodu. Velké podékovani patii mym
patroniim a ¢lentim, pokud chcete, aby se vase jméno hrd¢ zobrazovalo na konci kazdého
videa Astrum,

17:08

zkontrolujte odkazy v popisu. VSechno nejlepsi a uvidime se priste.

JN, kom 22.09.2024



