Kvantovani ¢asoprostoru

(... Skoda, ze jsem si neofotil zdroj)
Quantization of space-time

(... shame I didn't take a picture of the source)
= Budou se zde stiidat ¢eské a anglické texty

= Czech and English texts will alternate here

Loop Quantum Gravity je kvantova teorie gravitace v casoprostoru. Je to fyzikalni teorie
kvantové gravitace, kterd se pokousi slouc¢it Kvantova mechanika a obecna teorie relativity.
PROSTOROVY CAS je povazovén za zrnity, tvofeny kvanty prostoru. Je jako miizka se
vzorem krouzk, kterymi se pohybujeme. Pro prostor existuje minimalni mnozstvi objemu,
které predstavuje kvantum gravita¢nich poli. Toto minimalni mnozstvi objemu je Planckova
délkova stupnice 10-*5. Pohyb v Casoprostoru neni kontinualni, ale GRANULARNI. Podobng
jako pixely, které tvoti obraz, se jevi jako tekuty a homogenni, ale sklada se z milionti malych
kousku. Vesmirna c¢asoprostorova kvanta jsou tam, kde jsme my. Interaguji mezi sebou a s
baryonovymi kvanty. Prostor je zrnity a existuje s interakci mezi kvanty prostoru a hmoty.
Gravitacni pole je ¢asoprostor, ktery interaguje s kvanty hmoty a svétla. Matematicky se
jedna o spinovou sit’ predstavujici riizné kvantové stavy casoprostoru tvorici spinovou pénu.
Matematicky je LQG reprezentovana spinovou siti. Pfedstavuje rizné kvantové stavy
casoprostoru tvorici spinovou pénu. (Rozmér lezi kolem Planckovy délkové stupnice 10-3,
nejkrat$i vzdalenost, kterou lze ve fyzice projit). Loop Quantum Gravity se nepokousi
sjednotit zakladni interakce. Misto toho rozviji teorii kvantové gravitace zalozenou na obecné
relativité kvantovanim PROSTORU-CASU. Obrazek: Barton Zweibach, profesor na katedie
fyziky, Massachusett Institute of Technology. Barton Zweibach je teoreticky fyzik pracujici v
oblastech vyzkumu teorie strun a smyckové kvantové gravitace. Je jednim ze zakladatelt
teorie smyckoveé kvantové gravitace. Obrazovy kredit: Katedra fyziky, MIT.

Loop Quantum Gravity is a quantum theory of gravity in space-time. It is a physical theory
of quantum gravity that attempts to merge Quantum Mechanics and General Relativity.

SPACE-TIME is considered granular, made up of a quanta of space. It is like a lattice, with a
pattern of rings, through which we move.

There is a minimum amount of volume for space that represents the quantum of gravitational
fields. This minimum amount of volume is the Planck length scale of 10-*.

The movement in Space-Time is not continuous but GRANULAR. Like pixels that make up
an image, it appears fluid and homogeneous, but it is made up of millions of small pieces.



Space quanta are where we are. They interact with each other and with the baryon quanta.
Space is granular and exists with the interaction between quanta of space and matter.

The gravitational field is the space-time that interacts with quanta of matter and light.
Mathematically, it is a spin network representing different quantum states of space-time
forming a spin foam.

Mathematically, LQG is represented by a spin network. It represents different quantum states
of space-time forming a spin foam. (The dimension lies around the Planck length scale 10-5,
shortest distance walkable in physics).

Loop Quantum Gravity does not attempt to unify fundamental interactions . Instead, it
develops a theory of quantum gravity based on general relativity by quantizing SPACE-
TIME.

Image: Barton Zweibach, a professor in the department of physics, Massachusett institute of
technology.

Barton Zweibach is a theoretical physicist working in the research areas of string theory and
loop quantum gravity. He is one the founder of the theory of loop quantum gravity.

Image credit: Physics department, MIT.

| zde z textu kazdy myslici mozek pozna a pochopi, Ze fe¢ je tu, i v metafoie i bez ni, o
kriveni dimenzi“ dvou veliin. Siln¢ zakfiveny prostorocas lze vidét v pozorovatelné
Pozorovatele jako ,,pénu®, jako viici vakuum, jako ,,linearni chaos pokiivenych dimenzi®.
Proto moje vidéni i autorovo: ,,zrnity ¢as*, ,,granularni prostor®, je totozné. Pénu i viici
vakuum lze povazovat za miizku bodu ,,Cernych a bilych, za stfidani ,jnul a edniéeE“,
miizku ,, mezer a nemezer, stiidani ,,béco a nicf“. Pfechod od
hladkého spojitého ¢asoprostoru do popisovaného ,,zrnitého* nespojitého ¢asoprostoru, je
zajimavé téma.

zhuSténin a ziedénin|

W
, mfizku ,,

Ja se domnivam, Ze ob¢ krajnosti jsou linedrni, a vSe ,,co je mezi nimi*, neni linearni. Nejsem
dobry matematik, a urCité se najdou taci, kteti mi S tim matematickym vyjadienim pomohou.
Tato domnénka piesné odpovida ,feziim kuzelu®. Rez kolmy na osu kuZelu je kruznice, QM,
je linearni. Pokracujeme-li v dal§im ,,fezani, dorazime ptes ,,nekone¢nou* sadu elips

k parabole, Ta jedina je nelinearni ( gravitace-OTR). Po parabole pokracuji fezy do hyperbol,
rovnice linearni.

https://www.youtube.com/watch?v=0QMpkFde3euA
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Dialog na Facebooku


https://www.youtube.com/watch?v=QMpkFde3euA

Cituji Vas : Je mozné cestovat vesmirem, prostorem? Pravdépodobné si myslite, Ze otazka je
détinska, hloupd, trivialni. Jenze je stejné hloupa jako otazka, zda je mozné cestovat casem?
Je to stejné ,,hloupa“ otazka, jako bychom ,,stali v bézicim Case* a kolem nas ,,b&hal-bézel
prostor.* Uvédomujete si (kone¢né) svou nelogi¢nost? Nikdy jste nezkoumali, zda se ,,Cas
zastavi-zastavil* a ze n€kdy, nékdy my — lidé — hmotné a nehmotné ,.kurzory* bézime ,,po
Case, tedy podél casové dimenze*. Fyzici nikdy ve skute¢nosti nepfemysleli o 3+3 rozmérném
Casoprostoru. Nikdy se proto nezamysleli nad tim, Ze 3+3D ¢asoprostor mize byt redlny,
zakladni siti, stalou siti euklidovské pevné ,,zakladny*, ve které se realizuji interakce, atd.

Opakuji: pohybujeme se ,,casem®, na ¢ase, po Case, ktery ,, stoji“... Pohybujeme se podél
stojiciho ¢asu, krajime intervaly na dimenzi stojiciho ¢asu. Dalsi povidani v jiné debaté.

Josef Navrétil pred 1 sekundou : Bohuzel piekladac z ¢eStiny do anglictiny nepieklada piesné
to, co potfebuji fict. Pokusim se to jesté heslovité fict, néjak to popsat, fict to s nadSenim,
abyste ten zamér pochopili. Cas bude 3+3 rozmérny, stejné jako Délka = Prostor. Prostor jako
kontinuum ,,stoji stejn€ jako ,,stoji ¢as®, tedy trojrozmérné casové kontinuum. A pokud my-
objekty béZzime ,,ve stojicim* prostoru, my-objekty stale bézime podél stojiciho ¢asu, podél té
stalé dimenze ,,0d Casu®, bézime ,,Casem*, pohybujeme se podél dimenze Casu, protoze ,,stoji
; béZime, ne Cas, protoze vSichni lidé stale véri, ze cas bézi ,,kolem nés*“. Ne, je to naopak: Cas
nebézi, my bézime ,,v tom*, v ném, bézime ,,po ném*.

| quote you: Is it possible to travel through space? You probably think the question is
childish, stupid, trivial. But it is as stupid as the question of whether it is possible to travel
through time? It is as "stupid” a question as if we were "standing in running time™ and space
was "running-running™ around us. Do you (finally) realize your illogicality? You have never
investigated whether "time stops-stopped™ and that sometimes, sometimes we - humans -
material and immaterial "cursors” run "through time, that is, along the time dimension".
Physicists never really thought about 3+3 dimensional spacetime. Therefore, they never
considered that the 3+3D space-time could be the basic network, the permanent network of
the Euclidean fixed "base" in which the interactions etc. are realized.

| repeat: we move through "time", on time, after time that "stands"... We move along standing
time, we cut intervals on the dimension of standing time. More talk in another debate. Josef

Navratil 1 second ago : Unfortunately, the Czech to English translator does not translate
exactly what | need to say. I will try to say it in words, to describe it somehow, to say it with
enthusiasm so that you understand the intention. Time will be 3+3 dimensional, just like
Length = Space. Space as a continuum "stands” just as "time stands", i.e. a three-dimensional
time continuum. And if we-objects run "in standing™ space, we-objects still run along standing
time, along that constant dimension "from time", we run "through time", we move along the
dimension of time, because it "stands" ; we run, not time, because all people still believe that
time runs "around us". No, it's the other way around: Time doesn't run, we run "in it", in it, we
run "after it".



2 verze téhoz textu :
Spoustu védct, kosmologu pise tvahy s titulkem : Je mozné cestovat ¢asem?

Moje otazka : A je mozné cestovat ,,prostorem x> ? Pravdépodobné si myslite, Ze tato
otazka je hloupa, ale je stejné hloupa jako otazka (vSech mysliteltt), zda je mozné cestovat
casem “t  respektive ,,t“...a v pozadi otazky , bezesporn&* Ze jako bychom my ,,stali na
misté a ¢as béZel kolem nas. Je to stejné ,,hloupa* otazka, jako bychom ,,stali* a kolem nés
béel prostor. Uvédomujete si (kone¢né) $patné pochopeni veli¢iny Cas*? Nikdy jste
nezkoumali fyzikalni mozZnost, zda ,,Cas stoji“ a my — lidé, hmotna télesa a nehmotné
,kurzory* bézime ,,po Case*, tedy po Casové dimenzi“. Fyzici nikdy doopravdy neptemysleli
0 3+3 rozmérném ¢asoprostoru. Kontinuum fyzikalniho jsoucna, které maze byt hladké
(euklidovsky nektivé, ploché), ale také zrnité v tom smyslu, ze dimenze, Ze vSech 6 dimenzi
dvou veli&in ,,Dilka“ a Cas®, jsou zkfiveny, zakiiveny do ,,balickii*, nebo do jinych
pokiivenych stavil této sité-miizky aby tu byly stavem ,,fyzikalnich poli* ( gravitace,
elektromagnetismus, siln4 a slaba sila). Zrnitost 3+3D.

2 versions of the same text: Many scientists, cosmologists write thoughts with the title: Is it
possible to travel through time?

My question: Is it possible to travel through "*space x3"? You probably think this question is
stupid, but it is just as stupid as the question (of all thinkers) whether it is possible to travel
through time "'t"* , or "t3" respectively... .and in the background of the question "undoubtedly™
that as if we were "standing still ” and time ran around us. It's just as "stupid” a question as if
we were "standing" and space was running around us.. Do you (finally) realize the
misunderstanding of the quantity Time”? You have never explored the physical possibility
that "time stands still" and we - humans, material bodies and immaterial “cursors"” run
"through time", i.e. along the time dimension. Physicists never really thought about 3+3
dimensional spacetime. A continuum of physical being that can be smooth (Euclidean non-
curved, flat), but also granular in the sense that the dimensions, that all 6 dimensions of the
two quantities "Part" and Time", are curved, curved into "packages", or into other of the
distorted states of this network-grid to be the state of "physical fields" (gravity,
electromagnetism, strong and weak force). 3+3D grain.

Loop Quantum Gravity je kvantova teorie gravitace v Casoprostoru. Je to fyzikalni teorie
kvantové gravitace, kterd se pokousi slouc¢it Kvantova mechanika a obecna teorie relativity.
PROSTOROVY CAS je povazovan za zrnity, tvofeny kvanty prostoru. Je jako miizka se
vzorem krouzk, kterymi se pohybujeme. Pro prostor existuje minimalni mnozstvi objemu,
které predstavuje kvantum gravitac¢nich poli. Toto minimalni mnozstvi objemu je Planckova
délkova stupnice 10-3. Pohyb v Casoprostoru neni kontinualni, ale GRANULARNI. Podobné
jako pixely, které tvoti obraz, se jevi jako tekuty a homogenni, ale skldda se z milionti malych
kousktli. Vesmirna ¢asoprostorova kvanta jsou tam, kde jsme my. Interaguji mezi sebou a s
baryonovymi kvanty. Prostor je zrnity a existuje s interakci mezi kvanty prostoru a hmoty.



Gravita¢ni pole je Casoprostor, ktery interaguje s kvanty hmoty a svétla. Matematicky se
jedna o spinovou sit’ predstavujici rizné kvantové stavy casoprostoru tvofici spinovou pénu.
Matematicky je LQG reprezentovana spinovou siti. Pfedstavuje rizné kvantové stavy
Casoprostoru tvofici spinovou pénu. (Rozmér leZi kolem Planckovy délkové stupnice 10-33,
nejkratsi vzdalenost, kterou 1ze ve fyzice projit). Loop Quantum Gravity se nepokousi
sjednotit zakladni interakce. Misto toho rozviji teorii kvantové gravitace zalozenou na obecné
relativité kvantovanim PROSTORU-CASU. Nikdy se proto nezamysleli nad tim, ze 3+3D
Casoprostor muze byt zakladni siti, stalou siti euklidovské pevné ,,zakladny*, ve které se
realizuji interakce atd. Opakuji: pohybujeme se ,,éasem®, ktery ,, stoji*...; béZime my, ne Cas,
piestoze vsichni lidé stale véii, Ze ¢as béZi viude , kolem nas®. Ne, je to naopak: Cas neb&zi,
my bézime ,,na ném*, béZime ,,po ném*.

Loop Quantum Gravity is a quantum theory of gravity in space -time. It is a physical theory
of quantum gravity that attempts to merge quantum mechanics and general relativity. SPACE-
TIME is considered granular, made up of quanta of space. It is like a grid with a pattern of
circles through which we move. There is a minimum amount of volume for space that
represents the quantum of gravitational fields. This minimal amount of volume is the Planck
length scale of 10-3. Motion in Space-Time is not continuous, but GRANULAR. Like the
pixels that make up an image, it appears fluid and homogeneous, but is made up of millions of
tiny pieces. The cosmic space-time quanta are where we are. They interact with each other
and with baryon gquanta. Space is granular and exists with interactions between quanta of
space and matter. A gravitational field is a space-time that interacts with quanta of matter and
light. Mathematically, it is a spin network representing various quantum states of spacetime
forming a spin foam. Mathematically, LQG is represented by a spin network. It represents the
various quantum states of spacetime that make up the spin foam. (The dimension lies around
the Planck length scale of 10-**, the shortest distance that can be traveled in physics). Loop
Quantum Gravity does not attempt to unify fundamental interactions. Instead, he develops a
theory of quantum gravity based on general relativity by quantizing SPACE-TIME.
Therefore, they never considered that 3+3D space-time could be a basic network, a permanent
network of a Euclidean fixed "base"” in which interactions are realized, etc. | repeat: we move
through "time" that "stands"...; we run, not time, although all people still believe that time
runs all "around us". No, it's the other way around: Time doesn't run, we run "on it", we run
"after it".
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WHAT IS DARK ENERGY?

(01)- If we leave aside superstitious belief in “established theories”, several questions arise
about the concept of dark energy.

Is spacetime all-pervading or two dimensional? If it is all-pervading, it can’t budge with
activity, because activity implies motion to space unoccupied earlier. If spacetime is like two



dimensional sheets, what are the distribution of the sheets? How many layers? What is the
mechanism of layering?

Whether spacetime is one or two coexisting units? Space has a rigid structure. It is
everywhere and it doesn’t move. We see objects moving in space. We never see objects
stationary and space moving. But time is ever flowing. Time is the interval between events
like space is the interval between objects. Nothing is stationary in time. It continuously
evolves. Hence, can spacetime be one or two things coexisting?

Is there any vacuum anywhere in the universe? Space and time (also position and
information) are related to everything in the same way unlike other objects, which are related
to only few objects. The intervals between objects is the field, while what connects everything
is space. So there can’t be any vacuum.

WHAT is gravity? All parameters of the right hand side of the Newtonian equation are
constants. Hence the force on the left hand side of the equation is constant. The equation is
still valid and not wrong. Hence, gravitation is NOT an attractive, but a stabilizing force that
stabilizes bodies in fixed orbits against a common barycenter. Then which force “pushes” the
universe to expand?

The expansion is said to be like a baking loaf of raisin bread, where the raisins represent
cosmic objects like galaxies and galaxy clusters that move away from one another and the loaf
representing space that expands. But it is not seen in local scales. It is seen only in the scale of
galactic clusters. We see not only redshift, but also blue-shift and galactic mergers. If the
raisin bread model is correct, how is it possible?

There are several questions relating to the cosmological constant including one by Einstein
himself, where he described it as the biggest blunder in his life. What if he is correct? It is a
term used in the relativistic equations for gravity to represent a repulsive force which may
account in part for the rate of expansion of the universe. But is there really a repulsive force in
the universe or it appears locally? Because if there is a repulsive force, it can’t explain blue-
shift and galactic merger.

The cosmological constant A is a dimensional parameter with units of (length)"-2. From the
point of view of classical general relativity, which is supposed to describe the macro systems,
there is no preferred choice for what the length scale defined by A might be. Particle physics,
which describes the quantum world, brings a different perspective to the question. Can it be
applied to macro systems? Then, the laws of physics must be same for both macro and micro
systems. But the theories that describe these are not compatible with each other.

All energy are dark — not directly perceptible. We perceive energy only after observing its
effect on mass. Then WHAT is especially “dark™ about this energy? It is said to be a smooth
and persistent source of energy. That means, it should be expanding the universe equally in all
directions. Recent studies using data from NASA’s Chandra X-ray Observatory and ESA’s
XMM-Newton is challenging this basic notion.

According to the reports of NASA, they used the relationship between the temperature of the
hot gas pervading a galaxy cluster and its X-ray luminosity — the amount of X-rays it
produces. The higher the temperature of the gas in a cluster, the higher the X-ray luminosity
is. Once the temperature of the cluster gas is measured, the X-ray luminosity can be



estimated. This method is independent of cosmological quantities, including the expansion
speed of the universe.

Once they estimated the X-ray luminosities of their clusters using this technique, scientists
then calculated luminosities using a different method that does depend on cosmological
quantities, including the universe’s expansion speed. The results gave the researchers apparent
expansion speeds across the whole sky — revealing that the universe appears to be moving
away from us faster in some directions than others. The team also compared this work with
studies from other groups that have found indications of a lack of isotropy using different

techniques. They found good agreement on the direction of the lowest expansion rate. -

« (01)- Ponech@me-li stranou povércivou viru v ,,zavedené teorie®, vyvstava n€kolik otazek

ohledn¢ konceptu temné energie. Je ¢asoprostor vSeprostupujici nebo dvourozmérny? Pokud
je vSeprostupujici, nemuze se pohnout s aktivitou, protoze aktivita implikuje pohyb do diive
neobsazeného prostoru. Pokud je ¢asoprostor jako dvourozmérné listy, jaké je rozlozeni
listd? Kolik vrstev? Jaky je mechanismus vrstveni? Zda je ¢asoprostor jedna nebo dvé
koexistujici jednotky? Prostor ma pevnou strukturu. Je v§ude a nehybe se. Vidime objekty
pohybujici se v prostoru. Nikdy nevidime objekty stacionarni a pohybujici se prostor. Ale ¢as
neustéle plyne. Cas je interval mezi udalostmi, stejné jako prostor je interval mezi objekty.
Nic neni nehybné v ¢ase. Neustale se vyviji. Mize tedy prostorocas byt jednou nebo dvéma
vécmi, které spolu existuji? Je nékde ve vesmiru vakuum? Prostor a Cas (také poloha a
informace) souvisi se v§im stejnym zptsobem na rozdil od jinych objektt, které se tykaji jen
nékolika objektd. Intervaly mezi objekty je pole, zatimco to, co vSe spojuje, je prostor.
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