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What Happens During a Quantum Jump?
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(01)- Since the very beginning of quantum mechanics, a debate has raged about how to
interpret its bizarre predictions. And at the heart and origin of that debate is the quantum jump
or quantum leap - the seemingly miraculous and instantaneous transitions of quantum systems
that have always defied observation or prediction. At least, until now. The notion of a
quantum jump or quantum leap is one of the founding concepts of quantum mechanics. It’s
really the OG of quantum weirdness - so much so that it’s become part of common lexicon,
with very loose fidelity to the original meaning. It comes from the idea that electrons in atoms
jump randomly and instantaneously from one orbit or energy level to another, without ever
occupying the intervening space. The idea has become so ingrained into how we think about
atoms that few think to question the notion. But one of the principal founders of quantum
mechanics thought otherwise. Erwin Schrodinger himself never accepted the idea of the
quantum jump - but could also never prove it wrong. That proof required precision
measurements that didn’t exist in Schrodinger’s time. However they exist now - and the
reality of the quantum jump has finally been tested. It all started back in 1913, when the great
Danish physicist Niels Bohr set about to explain emission spectra - the sharp bands of color
produced when a simple tube of gas is energized. He took a lead from the recent success of
Max Planck, who in 1901 had managed to explain the colors of light produced by a heated
object - the so-called blackbody spectrum - by assuming that light is made up of irreducible
packets of energy that we now call photons. Bohr placed a similar restriction on atoms - he
required that electron energy levels were quantized - could only have very specific energies
that depended on the element. Electrons would then jump between energy levels by emitting
or absorbing a photon that corresponded to the difference in energy. The result was the Bohr
model of the atom - the very first attempt at a quantum theory, and it very neatly explained the
specific frequencies of light observed in emission spectra of hydrogen - although it failed for
more complex elements Bohr’s work inspired Werner Heisenberg and Erwin Schrodinger to
develop the first complete formulations of quantum mechanics in 1925. Ultimately, these
successfully predicted the spectra of elements of any complexity - and much more besides.
But one thing remained mysterious - what was actually happening during the quantum jump,
and what determined when a quantum jump would occur? To address questions like this, Bohr
and Heisenberg teamed up to develop the “Copenhagen interpretation” of quantum
mechanics. Copenhagen describes transitions in quantum states as fundamentally random -
the dice are rolled, and the system transitions instantaneously. The electron goes from one
energy level to the other without moving in between. Copenhagen says that “measurement
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collapses the wavefunction”, which these days is more often taken to mean that interaction
with the environment causes the state transition - causes the quantum jump. But one guy was
not impressed by this idea - the inventor of the wavefunction himself, Erwin Schrodinger.
When he visited Bohr” home in 1926, Schrodinger said “If we are still going to have to put up
with these damn quantum jumps, | am sorry that | ever had anything to do with quantum
theory.” Schrodinger became bed-ridden with an illness during that visit - perhaps he was that
sick of the idea. But it didn’t help - supposedly Bohr continued haranguing the poor sick man
with the Copenhagen world-view. Bohr’s efforts were to no avail. In 1952, Schrodinger
published a two-part essay titled “Are there quantum jumps?” wherein he compared the
theory of quantum jumps to that of epicycles—the long dead theory about the motion of the
planets in an Earth-centered solar system. He claimed that both epicycles and quantum jumps
were “ingenious constructs of the human mind” that nevertheless were not true descriptions of
nature. So why did Schrodinger hate quantum jumps so much? Simply put, they seemed
unnatural and unphysical - a hack added to cover up a phenomenon that quantum theory could
not yet properly explain. The debate over quantum jumps was just one part of the larger
discussion about the quantum nature of reality. It was the Copenhagen interpretation versus -
well “not-Copenhagen”. The most famous quote on the not-Copenhagen side was from Albert
Einstein - “God does not play dice with nature”. It was a reaction against one of the central
tenants of Copenhagen - that subatomic phenomena are fundamentally random, or
probabilistic.

(01)- Od samého pocatku kvantové mechaniky zufila debata o tom, jak interpretovat jeji
bizarni pfedpovédi. A jadrem a ptivodem této debaty je Kvantovy skok| nebo kvantovy skok —
zdéanlivé zazracné a okamzité prechody kvantovych systémi, které vzdy vzdorovaly
pozorovani nebo predpovédi. Alespoil doted’. Pojem kvantovy skok nebo kvantovy skok je
jednim ze zékladnich konceptli kvantové mechaniky. Je to skute¢né OG kvantové podivnosti
— natolik, Ze se stala sou¢asti bézného slovniku s velmi volnou vérnosti pivodnimu vyznamu.
Vychazi z myslenky, Ze elektrony v atomech preskakuji ndhodné a okamZité z jedné orbity
nebo energetické irovné na druhou, aniZ by kdy zabiraly meziprostor. Tato mySlenka se tak
zakofenila v tom, jak pfemyslime o atomech, Ze jen méalokoho napadne tuto pfedstavu
zpochybnit. Ale jeden z hlavnich zakladatelti kvantové mechaniky si myslel néco jiného. Sam
Erwin Schrodinger nikdy nepf¥ijal mySlenku kvantového skoku — ale také nikdy nedokazal,
7e je Spatna. Tento dikaz vyzadoval pfesnd méfeni, ktera v Schrodingeroveé dobé
neexistovala. Nicméné nyni existuji - a realita kvantového skoku byla konecné testovana.
Vsechno to zacalo v roce 1913, kdy se velky dansky fyzik Niels Bohr pustil do vysvétleni
emisnich spekter - ostrych barevnych pasu, které vznikaji, kdyZ je nabuzena jednoducha
trubice plynu. Vedl z nedavného uspéchu Maxe Plancka, kterému se v roce 1901 podafilo
vysvétlit barvy svétla produkovaného zahfatym objektem — takzvané spektrum cerného télesa
— za predpokladu, Ze svétlo je tvofeno neredukovatelnymi balicky energie, které nyni
zavolejte fotony. Bohr umistil podobné omezeni na atomy — pozadoval, aby byly kvantovany
energetické hladiny elektroni — mohl mit pouze velmi specifické energie, které zavisely na
prvku. Elektrony by pak pfeskakovaly mezi energetickymi hladinami tim, Ze by emitovaly
nebo absorbovaly foton, ktery odpovidal rozdilu v energii. Vysledkem byl Bohriv model
atomu — Uplné€ prvni pokus o kvantovou teorii a velmi thledné vysvétloval specifické
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Bohrova prace inspirovala Wernera Heisenberga a Erwina Schroedingera, aby v roce 1925



vyvinul prvni kompletni formulace kvantové mechaniky. Nakonec tyto Gspésné piredpoveédély
spektra prvki jakékoli slozitosti - a mnohem vice. Jedna véc vsak zlstala zahadné — co se
vlastn¢ beéhem kvantového skoku délo a co urcilo, kdy ke kvantovému skoku dojde? Aby se
Bohr a Heisenberg zabyvali podobnymi otdzkami, spojili se, aby vyvinuli ,,kodafniskou
interpretaci kvantové mechaniky. Copenhagen popisuje prechody v kvantovych stavech jako
zasadné nahodné — kostky jsou vrzeny a systém se okamzité prechazi. Elektron piechazi z
jedné energetické hladiny na druhou, aniz by se mezi nimi pohyboval. Copenhagen tika, ze
~méreni zhrouti vinovou funkci*, coz je dnes Castéji chapano tak, Ze interakce s prostiedim
zpusobuje prechod stavu — zptsobuje kvantovy skok. Ale na jednoho ¢lovéka tato myslenka
nezapusobila — samotného vynalezce vinové funkce Erwina Schrodingera. Kdyz v roce 1926
navstivil Bohriiv dim, Schrodinger fekl: ,,Pokud se budeme muset stale smifit s témi
zatracenymi kvantovymi skoky, je mi lito, ze jsem kdy mél néco spole¢ného s kvantovou
teorii. Schrodinger byl béhem té navstévy upoutan na ltizko - mozna mu ta piedstava tak
vadila. Ale nepomohlo to - Bohr tidajné pokrac¢oval v namlouvani ubohého nemocného muze
s kodanskym svétovym ndzorem. Bohrovo usili bylo marné. V roce 1952 vydal Schrédinger
dvoudilnou esej s ndzvem ,,Existuji kvantové skoky? Kde porovnal teorii kvantovych skokil s
teorii epicyklli — ddvno mrtvou teorii o pohybu planet ve slunecni soustave se sttedem Zemég.
Tvrdil, ze jak epicykly, tak kvantové skoky byly ,,genialnimi konstrukty lidské mysli®, které
vSak nebyly skute¢nym popisem piirody. Pro¢ tedy Schrodinger tolik nenavidél kvantové
skoky? JednodusSe feceno, zdaly se nepfirozené a nefyzické — ptidal se hack, aby zakryl jev,
ktery kvantova teorie jesté nedokazala potadné vysvétlit. Debata o kvantovych skocich byla
jen jednou ¢asti Sirsi diskuse o kvantové povaze reality. Byla to interpretace Kodan¢ versus —
tedy ,,ne-Kodan“. Nejznamé;jsi citat na nekodanské strané byl od Alberta Einsteina —,,Blih s
ptirodou nehraje v kostky*. Byla to reakce proti jednomu z ustiednich najemcti Kodané — ze
subatomarni jevy jsou v zasad¢ nahodné nebo pravdépodobnostni.

(02)- But Schrodinger had his arguments too. He believed it all came down to waves—and
that nothing was particularly special about these waves compared to any other kind of
classical wave. He argued that most “spooky” quantum phenomena could be explained by
classical resonance phenomena. He rejected the idea of the “photon” as an irreducible energy
packet, and even dismissed the notion that electrons transitioned between discrete energy
levels. He argued that the same emission spectra could be got by thinking of these levels as
fundamental vibrational modes, like on a drum or guitar string. An atomic electron could then
be considered a superposition of multiple vibrational modes. And that meant the electron
could transition smoothly through a series of intermediate states during each transition, rather
than undergoing instantaneous quantum jumps. To Schrodinger, a big part of the problem was
that Bohr and others were using the behavior of systems of many, many individual particles to
infer the behavior of individual particles. He believed that it was completely nonsensical to
even think about single particles. As he put it, “we never experiment with just one electron or
atom. In thought-experiments we sometimes assume that we do; this invariably entails
ridiculous consequences...” That was in 1952 - and in 1952 we had never seen a single
photon produced by a single quantum jump in a single atom. But in time we figured out how
to do exactly that. Fast forward 30 years. By the 80s we’d learned how to trap and cool a
single atom with lasers. And in 1986, almost simultaneously, three different teams observed
quantum jumps in such an atom. Here’s how it worked. The single atom - in this case mercury
or barium - is bathed in a laser beam with a frequency exactly tuned to the energy difference



between two of its electron levels - call them 1 and 2. If the electron is in level 1, it should
jump to level 2 by absorbing a photon from the laser light. If the electron then falls back to
level 1 it should emit an identical photon in a random direction. For the right choice of energy
levels, this should happen extremely quickly - the electron should become locked between the
two levels. In the 1986 experiments, the electron in the trapped atom jumped between levels
something like 100 million times per second. The individual photons emitted in this process
couldn’t be seen - instead the single atom just glowed, or fluoresced. This wasn’t a direct
observation of individual quantum jumps - that required an extra level of cleverness, as well
as an extra energy level - we’ll call this level 3. Level 3 is far more stable than level 2 - an
electron that finds itself there may take many seconds to drop back down. So, we have our
atom happily fluorescing in the original laser beam. Now flash a second laser with frequency
tuned to take the electron from level 1 to level 3. Suddenly the atom goes dark - the
fluorescence stops, because the electron is stuck in level 3 and no longer available to cycle
between 1 and 2. Then, after a period of time, the electron decays and fluorescence starts
again. In this way, physicists were able to gain fairly direct evidence of a single quantum
jump. And the downward jumps when the electron decayed out of level 3 appeared to occur at
completely random times. Just as Bohr had predicted. So, that settled it. Schrodinger was
wrong and Bohr was right. Right? Not so fast. Although the jump appeared random, there was
no way to tell whether it was instantaneous, or whether the electron passed through some
intermediate states during the jump Fast forward another 30+ years to, well, a year ago.
Technology has advanced to the point that we can not only see individual quantum jumps -
we can monitor their progress, and even interrupt them mid-jump. Now this isn’t with an
actual atom, but rather a sort of “artificial atom made of two superconducting circuits. The 3
different energy levels of this artificial atom corresponded to the number of electromagnetic
quanta of energy stored in the circuits. The ground state (or state 1 using the notation from the
previous experiment) corresponded to zero quanta in either circuit, states 2 and 3
corresponded to 1 quantum in either respective circuit. They then placed these artificial atoms
inside a microwave cavity - analogous to the laser, which could cause the “atom” to transition
between states. But this also allowed the researchers to monitor the state of the system with
far greater resolution than in the 1986 experiment. They could actually zoom in on a quantum
jump and finally figure out whether it truly was an instantaneous transition. They found that
... No, it was not instantaneous after all, but rather was a continuous transition over
intermediate states that took a few microseconds. And that transition appeared to be perfectly
described by theory - in this case quantum trajectory theory. But what about the randomness
of the event?

(02)- Ale Schrodinger m¢l také své argumenty. Véfil, Ze to vsechno bylo zptisobeno vinami —
a Ze na téchto vlnach nebylo nic zvlastniho ve srovnani s jakymkoli jinym druhem klasické
viny. Tvrdil, Ze vétsinu ,,strasidelnych* kvantovych jevi Ize vysvétlit klasickymi jevy
rezonance. Odmitl myslenku ,,fotonu* jako neredukovatelného energetického balicku, a
dokonce odmitl nazor, ze elektrony prechazeji mezi jednotlivymi energetickymi hladinami.
Tvrdil, Ze stejna emisni spektra lze ziskat tim, Ze tyto irovné pojmeme jako zakladni vibra¢ni
mady, jako na bubnu nebo kytarové struné. Atomovy elektron by pak mohl byt povazovan za
superpozici vice vibracnich moédi. A to znamenalo, Ze elektron mohl béhem kazdého
piechodu plynule ptechéazet fadou prechodnych stavii, spiSe nez podstupovat okamzité
kvantové skoky. Pro Schrodingera byla velka ¢ast problému v tom, Ze Bohr a dalsi pouzivali



chovani systémt mnoha a mnoha jednotlivych ¢astic k odvozeni chovani jednotlivych ¢astic.
Domnival se, ze je naprosto nesmyslné uvazovat o jednotlivych casticich. Jak fekl, ,,nikdy
neexperimentujeme pouze s jednim elektronem nebo atomem. V mySlenkovych
experimentech nékdy predpokladdme, Ze ano; to méa vzdy smésné dusledky...“ To bylo v roce
1952 — a v roce 1952 jsme nikdy nevidéli jediny foton vytvotfeny jedinym kvantovym skokem
v jediném atomu. Ale ¢asem jsme piisli na to, jak pfesné to udélat. Rychle vpied o 30 let. V
80. letech jsme se naucili, jak zachytit a ochladit jeden atom pomoci laserd. A v roce 1986
témer soucasné tfi rizné tymy pozorovaly kvantové skoky v takovém atomu. Zde je navod,
jak to fungovalo. Jediny atom — v tomto pfipadé rtut’ nebo baryum — se koupe v laserovém
paprsku s frekvenci pfesné vyladénou na energeticky rozdil mezi dvéma jeho elektronovymi
hladinami — fikejte jim 1 a 2. Pokud je elektron v hladin¢ 1, m¢l by pteskocit na Groven 2
absorbovanim fotonu z laserového svétla. Pokud elektron poté klesne zpét na troven 1, mél
by emitovat identicky foton v ndhodném sméru. Pro spravnou volbu trovni energie by k tomu
m¢élo dojit extrémné rychle — elektron by se mél mezi témito dvéma Grovnémi uzamknout. V
experimentech v roce 1986 elektron v zachyceném atomu skakal mezi Girovnémi piiblizné 100
miliond krat za sekundu. Stiidani symetrii s asymetriemi (!), muj obr. z r. 2015
http://www.hypothesis-of-universe.com/docs/eng/eng_008.jpg kde se mi ¢esti fyzikové za to
smali...Jednotlivé fotony emitované v tomto procesu nebylo mozné vidét - misto toho jediny
atom jen zafil nebo fluoreskoval. Neslo o ptfimé pozorovéni jednotlivych kvantovych skoki —
to vyzadovalo dal$i uroven chytrosti a také uroven energie navic — nazveme to Uroven 3.
Uroveti 3 je mnohem stabilngjsi nez troven 2 — elektron, ktery najde sim tam miize trvat
mnoho sekund, nez se vrati zpét dola. Takze né$ atom $t’astné fluoreskuje v plivodnim
laserovém paprsku. Nyni zablikejte druhym laserem s frekvenci naladénou tak, aby pifevedl
elektron z Grovné¢ 1 na troven 3. Najednou atom ztmavne - fluorescence se zastavi, protoze
elektron uvizl na urovni 3 a jiz neni k dispozici pro cyklus mezi 1 a 2. Poté, po urcité dob¢ se
elektron rozpadne a opét zacne fluorescence. Timto zpiisobem byli fyzici schopni ziskat
pomérn¢ ptimy ditkkaz o jediném kvantovém skoku. A skoky doli, kdyZ se elektron rozpadl z
rovnd 3, se zdaly nastat ve zcela nahodnych asech. [Presné jak Bohr predpovédél. Takze tim
se to vyiesilo. [Schrodinger se mylil a Bohr mél pravdu] Ze jo? Ne tak rychle. Piestoze se skok
zdal ndhodny, nebylo moZné zjistit, zda byl okamzity, nebo zda elektron béhem skoku prosel
n¢jakymi mezistavy. Elektron jakozto topologicky balicek ,,néjak sbalenych dimenzi
,plavajici® v rybnice stejnych dimenzi, tedy ,,jen* ve zvinéném chvé&jicim se Casoprostorovém
prostiedi, se rozplynul, se rozplyne kapka pary v méné teplé pare ... Rychle vpted o dalSich
30+ let, tedy pfed rokem. Technologie pokrocila do té miry, Ze miiZeme nejen vidét jednotlivé
kvantové skoky — mtizeme sledovat jejich pribéh, a dokonce je pierusit uprostied skoku.
Nejedna se o skuteny atom, ale spiSe o jakysi ,,umé¢ly atom vyrobeny ze dvou supravodivych
obvodu. 3 rizné energetické irovné tohoto umélého atomu odpovidaly poctu
elektromagnetickych kvant energie uloZzené v obvodech. Zakladni stav (nebo stav 1 s pouZzitim
notace z piedchoziho experimentu) odpovidal nulovym kvantiim v obou obvodech, stavy 2 a
3 odpovidaly 1 kvantu v kazdém ptislusném obvodu. Poté umistili tyto umelé atomy do
mikrovinné dutiny — analogicky k laseru, coz by mohlo zpisobit pifechod ,,atomu® mezi stavy.
Ale to také umoznilo vyzkumnikim sledovat stav systému s mnohem vétSim rozliSenim nez v
experimentu z roku 1986. Mohli skute¢né pfiblizit kvantovy skok a nakonec zjistit, zda to byl
skute¢né okamzity prechod. Zjistili, ze... ne, nakonec to nebylo okamzité, ale spise to byl
nepietrzity prechod pies pfechodné stavy, ktery trval n€kolik mikrosekund. A zdélo se, Ze
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tento prechod dokonale popsala teorie — v tomto ptipad¢ teorie kvantové trajektorie. Ale co
nahodnost udalosti?

(03)- Well, the spacing between events did appear to be random, as Bohr thought. But just
prior to each jump the system started to shift in a way that enabled the researchers to predict
the oncoming jump. And that ability to predict also allowed them to reverse the quantum
jumps midflight by adjusting the microwave field during the process. Given that the quantum
jump onset was predictable, and that its trajectory was extremely well described by theoretical
calculations, it’s tempting to wonder if the whole process is driven by an underlying
deterministic mechanism, rather than fundamental randomness. I suspect both Schrodinger
and Einstein would agree. But what’s really going on here? Well, just a couple of months ago,
a group of theorists claim to have taken a major step towards figuring it out. They explain this
non-instantaneous quantum transition in terms of something called the Quantum Zeno Effect.
We'll need a full episode to explain this phenomenon properly, but in short, the act of
measuring a system will, in Copenhagen terms, collapse the wavefunction, which drastically
changes how the system behaves - for example, trapping the system in one state. The theorists
showed how quantum states can transition very predictably through a series of superposition
states - much as Schrodinger proposed - but in addition to these predictable quantum jumps
there are fundamentally unpredictable ones--truly unpredictable and sudden quantum jumps
that would've made Bohr proud. And the difference? It's to do with how strongly the system is
coupled to the measurement apparatus. The weaker the measurement, the less likely a true
guantum jump is to occur. But more on that another time. For now, both the Bohr and
Schrodinger camps have new evidence in their favour. For the longest time, physicists have
shied away from asking which interpretation of quantum mechanics is correct. It’s considered
by many to be a point of philosophical preference whether you roll dice with Bohr and
Heisenberg in Copenhagen, or ride the continuous and deterministic wave of Schrodinger and
others. But experimentalists are proving far cleverer than the naysayers imagined. Nearly a
century after Bohr and Schrodinger started the argument, we may be on the verge of the next
quantum leap - to learning whether quantum jumps are instantaneous or continuous,and
perhaps even whether the quantum world is built upon fundamentally random processes,
12:22

or is driven by rigidly deterministic mechanic of space time.

(03)- No, rozestupy mezi udalostmi se zdaly byt nahodné, jak si Bohr myslel. Ale tésné pied
kazdym skokem se systém zacal posouvat zptisobem, ktery vyzkumnikiim umoznil
predpovedét blizici se skok. A tato schopnost predpovidat jim také umoznila zvratit kvantové
skoky uprostied letu ipravou mikrovinného pole béhem procesu. Vzhledem k tomu, ze néstup
kvantového skoku byl predvidatelny a Ze jeho trajektorie byla extrémné dobie popsana
teoretickymi vypocty, je ladkavé pfemyslet, zda je cely proces fizen zédkladnim
deterministickym mechanismem, spiSe nez fundamentélni nahodnosti. Mam podezieni, Ze
Schrodinger i Einstein by souhlasili. Ale co se tu vlastné déje? No, jen pied par mésici
skupina teoretikl tvrdila, Ze udélala velky krok k tomu, aby na to pfisla. Pise se rok 2023 !!
Vysvétluji tento neokamzity kvantovy piechod v terminech nééeho, co se nazyva kvantovy
Zeno efekt. Potiebujeme celou epizodu, abychom spravné vysvétlili tento jev, ale struéné
feceno, systému, feceno v Kodani, zhrouti vinovou funkci, coz drasticky zméni




chovani systému - naptiklad uvéznéni systému v jednom stavu . Akt méteni muze zhroutit
cokoliv ve fyzikdlnim redlu, ve fyzikalnim vesmiru, ale méteni rozhodné nemutze zmeénit,
dokonce zhroutit néco, co je napsano inkoustem na papite, tedy néjakou ,,vInovou funkci

z teckych pismenek®. Teoretici ukézali, jak kvantové stavy mohou velmi predvidatelné
prechézet prostfednictvim fady superpozi¢nich stavli — podobné jako to navrhoval
Schrodinger — ale kromé téchto piedvidatelnych kvantovych skoki existuji i zasadné
neptfedvidatelné — skute¢né nepiedvidatelné a nahlé kvantové skoky, na které by byl Bohr
hrdy. ... A rozdil? Jde o to, jak silng je systém propojen s méficim zaiizenim. Cim slabgi je
méfeni, tim mensi je pravdépodobnost skute¢ného kvantového skoku. Ale o tom zase jindy.
Bohrovy i Schrodingerovy tabory maji prozatim nové dikazy ve sviij prospéch. Fyzicl se po
nejdelsi dobu vyhybali otazkam, ktera interpretace kvantové mechaniky je spravna. Mnozi to
povazuji za bod filozofické preference, at’ uz hazite kostkami s Bohrem a Heisenbergem v
Kodani, nebo jedete na nepftetrzité a deterministické viné Schrodingera a dalSich. Ale
experimentalisté se ukazuji mnohem chytiejsi, neZ si odpirci predstavovali. Téméf sto let
poté, co Bohr a Schrodinger zacali argumentovat, miizeme byt na pokraji dalSiho kvantového
skoku — abychom zjistili, zda jsou kvantové skoky okamzité nebo spojité, a mozna dokonce,
zda je kvantovy svét postaven na zasadn€ ndhodnych procesech, nebo je fizen pfisné
deterministickym mechanikem ¢asoprostoru. Ja si myslim, ze i tady silnou kli¢ovou roli bude
hrat ,,mj* Princip stfidani symetrii s asymetriemi.

Matt had difficulty making the Quantum Leap into 2021,
but we suspect he'll make it in time to do comments next week.
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http://www.hypothesis-of-universe.com/docs/eng/eng 117.pdf

Ci nazor je lepsi ? Muj nebo Rovelliho ? Vzdycky bude lepsi nazor o hovnech, protoze mij

nazor nikdo necte a Cist jeste dalSich 20 let nebude.

Whose opinion is better? Mine or Rovelli's? There will always be a better opinion about shit,

because no one reads my opinion and won't for the next 20 years.

http://www.hypothesis-of-universe.com/docs/eng/eng 037.pdf
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Josef Navratil

pred 1 sekundou

Whose opinion is better? Mine or Rovelli's? There will always be a better opinion about shit,
because no one reads my opinion and won't for the next 20 years. http://www.hypothesis-of-
universe.com/docs/eng/eng_037.pdf

Josef Navratil

pred 0 sekundami

I don't think anyone has given a definition of time yet. But | gave a logical opinion analysis
about why time has three dimensions. And why it flows, and what is the cause. Here :
http://www.hypothesis-of-universe.com/docs/eng/eng_117.pdf

Josef Navratil

pied 1 rokem
VylepSeni textu

Cas bézi dopredu. To proto, Ze se zakfiveni této asové dimenze ( jedné dimenze ze tfi )
rozbaluje. Cas se rozbaluje i v anti-svét&, ale tam byl po velkém tiesku zakfiven ¢asoprostor
symetricky vzhiiru nohama. Cas tedy >sam o sob&< neb&zi kolem nas, pro nas, nam, ale my-
objekty béZzime po ném, po dimenzi, tj. my (cela zemé) se posouvame na dimenzi ¢asové (v
makrovesmiru) a to jednim smérem, smérem rozbalovani globalniho ¢asoprostoru. ,,Stiihani*
casovych intervalli ,,vnimame* jako b&h Casu, jako plynuti ¢asu, jako tok ¢asu, ac je to

MV

v Ve

,»cas bézi“ jakozto akt rozbalovani v expanzi. A to se stalo az po velkém tfesku. Pred Velkym
tieskem Cas nebézel. (1) Presto ,,tam* jedna ,,pfi¢ina‘ byt musi, totiz: proc k velkému trresku
doslo, a dojit muselo (?') Velky tiesk je "zména stavu” (kiivosti dimenzi) pfedchoziho
plochého| nekone¢ného euklidovského ¢asoprostoru 3 + 3D, bez hmoty, bez poli, bez plynuti
Casu, bez expanze, do stavu "po tiesku", kdy nastal opa¢ny extrém. A to je také ,,kvantovy
skok*, tj.: casoprostor je haximélné pokﬁven}'r‘ (plazma = vrouci vakuum téch rozméra, jen
téch rozmérh). A zde se za€ina ¢p 3+3D rozSifovat = “inflacné* rozpinat = rozbalovat
http://www.hypothesis-of-universe.com/docs/c/c_032.gif , zacina tu tedy tok-plynuti asu =
rozbalovani, roztahovani ¢asovych dimenzi a vnimame to jako plynuti ¢asu, (...my, hmotné
predméty, planety, galaxie, pak ,,cestujeme ¢asem = po ¢asovych dimenzich®). Po velkém
tiesku dochazi jednak k tomu rozpinani = rozbalovani, ale také (soubé&zné) ke sbalovani
>bali¢ku< dimenzi, tj. ke vzniku elementarnich ¢astic hmoty = ke genezi hmotnych prvka, v
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polévce zakiivenych rozméru (!) — v plazmé se bali lokalni Utvary-prvky do svazki-kulicek o
rozmérech 10%*m a to jsou pak elementdrni astice hmoty, vyrobené balenim dimenzi. Takze
,,0¢zi* jak globalni rozbalovani, tak mikro-baleni dimenzi, coz je produkce hmoty a
fyzikalnich poli. A vznikaji nové a nové zakony, které se nesesly ve stejnou dobu. Geneze

vseho. Velky tiesk byl jen zménou stavu zakfiveni: z plochého na stav s extrémni kiivosti. =

< Time moves forward. This is because the curvature of this time dimension ( one
dimension out of three ) is unfolding. Time also expands in the anti-world, but there
spacetime was curved symmetrically upside down after the big bang. So time >by itself< does
not run around us, for us, to us, but we-objects run along it, along the dimension, i.e. we (the
whole earth) move to the time dimension (in the macrocosm) in one direction, the direction of
unfolding global space-time. We "perceive" the "cutting” of time intervals as the passage of
time, as the passage of time, as the flow of time, even though it is physically the opposite.
Cause and effect can only be debated in the global macro world, where “time runs" as an act
of unwrapping in expansion. And that only happened after the big bang. Before the Big Bang,
time did not run. (1) Nevertheless, one “cause™ must be "there"”, namely: why the big bang
happened, and had to happen (?!) The Big Bang is a ""change of state'" (curvature of
dimensions) of the previous infinite Euclidean 3 + 3D space-time, without matter, without
fields, without passage of time, without expansion, to a "post-bang™ state, when the opposite
extreme occurred. And this is also a "quantum jump", i.e.: space-time is maximum distorted|
(plasma = boiling vacuum of those dimensions, only those dimensions). And here the number
3+3D begins to expand = "inflationally" expanded = unpacked http://www.hypothesis-of-
universe.com/docs/c/c_032.gif , so (...we, material objects, planets, galaxies, then "travel
through time = through time dimensions"). After the big bang, there is both the expansion =
unwrapping, but also (simultaneously) the packing of packages of dimensions, i.e. the
creation of elementary particles of matter = the genesis of material elements, in a soup of
curved dimensions (1) — local formations are packed in the plasma -elements into bundles-
balls with dimensions of 10 m and these are elementary particles of matter, produced by
packing dimensions. So both the global unwrapping and the micro-unpacking of dimensions,
which is the production of matter and physical fields, are "running"”. And new and new laws
are created that did not come together at the same time. The genesis of everything. The Big
Bang was just a change in the state of curvature: from flat to a state with extreme
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curvature.

Pane profesore Hofejd httpdvwww hypothesis-of-universe. comfindex php Ynav=eb

Cpsal jsem 81 2 internetu, 0 http Spdg bl gov  (kterou jistd znate ) interakce u nichf neznam nékteré
pojmy  a nékterym nerozumim arad bych s1 poopravil védomostt | Prosim o namitky a komentaf,
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otazka : jak mam, prosim, onomu zde uvedenému sloupci sraZek
elelctronu s pozitronem rozumét 797, Isou wiechny tyto
interakt{ rownice dobfe T dobfe opsany™ a wyporzorowany?

. ikdyE zde poruguj ndbojovou revnovahu.

16.11.01 oprava >domnénky< :

Foton se welmi, velmi podobé leptonfim a dokonce bych ho nazval "ezcitovandm","limitnim" elektronem,
kterd wenikne ze viech tfech typd elektrond e, W, T - vazhas bosony. .. 7, tedy

e+ vy =1 ; w+y="W"; 17 +v =H"

et + oy = W
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Deékuii Vam za odpoved .. ( tFeba mé otiazdey ukdZete 1 studentiim a pomohou mi oni )
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