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Quantum physics is a fascinating field where reality doesn't follow our everyday
understanding. It's a place where particles can be in many states at once, where things can be
connected over huge distances in an instant, and where simply measuring something can
change what happens. The Heisenberg Principle is a fundamental idea that governs the
puzzling world of quantum physics.

http://www.hypothesis-of-universe.com/docs/c/c 028.ipg ; ; http://www.hypothesis-of-
universe.com/docs/c/c 115.jpg ;

0:00

(01)- Quantum physics is a fascinating field where reality doesn't follow our everyday
understanding it's a place where particles can be in many states at once where things can be
connected over huge distances in an instant and where simply measuring something can
change what happens the Heisenberg Principle is a fundamental idea that governs the puzzling
world of quantum physics but did you know that the Heisenberg Principle challenges our
perception of the universe as we know it it's a principle that states we can't simultaneously
know everything about a particle's position and momentum but what does this mean for the
reality we live in famous physicist Neil degrass Tyson suggests that the Heisenberg Principle
is wrong and the universe isn't locally real the very Act of trying to measure your position
prevents me from measuring your position and it has have jack to do with your Consciousness
or your mind or your eyes or anything it has to do with the fact that to know you're there some
information has to come from you to me like shining a light on you and the smaller you are
the more susceptible you are to the the energy of the light changing your position in space you
a quarter spills out of your pants pocket on the backseat of a car and it's there in the wedge
between the bottom in the back seat and so you try to reach in to get it and the act of reaching
for the coin makes the coin move farther away from you that's not your mind making that
happen it's the it's the act of the measurement that is affecting what it is you're trying to
measure and this was discovered in quantum physics to the point where that's actually it's a
Heisenberg uncertainty principle it's it's one of the basic foundations of all of quantum physics
let's explore the mysteries of the Heisenberg Principle why Neil degrass Tyson believes that it
might be wrong and delve into the mind-bending idea that our universe might not be as
locally real as we think first let's delve into the origin of the Heisenberg Principle which is
named after the brilliant German physicist verer Heisenberg he made groundbreaking
contributions to quantum mechanics in the early 20th century born in 1901 in verburg his
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work became closely associated with the concept of uncertainty and unpredictability at the
subatomic level Heisenberg's uncertainty principle formulated in 1927 sets a fundamental
restriction on our ability to simultaneously know certain properties of a particle like its
position and momentum to put it simply it tells us that the more precisely we try to measure
one of these properties the less accurately we can determine the other this challenges the
traditional idea of determinism which suggests that with enough information we can predict
the future states of particles with complete certainty the uncertainty principle can be expressed
mathematically but we can grasp the main idea without delving into complex equations
imagine you're trying to measure the position and momentum of a tiny particle such as an
electron the more precisely you determine its position pinning it down in Space the less
accurately you can know its momentum how fast it's moving and in which direction likewise
if you're Keen to discern the momentum with high Precision the electron's position becomes
less clear this limitation arises not from our measurement tools but from the the intrinsic
nature of particles at the quantum level it's as if the universe itself imposes a level of
uncertainty on our understanding of these properties you might wonder why the Heisenberg
Principle is a significant concept while it mainly applies in the microscopic subatomic world
its implications reach beyond that Heisenberg's principle challenges our everyday intuitions
about the world in our daily experiences like throwing a ball or measuring a car's speed the
certainty principle doesn't play a noticeable role we can precisely determine both position and
momentum it's only when we delve into the microscopic realm that this principle becomes
apparent revealing that our common Notions of certainty and predictability don't hold true at
all scales in the early days of quantum mechanics Heisenberg's uncertainty principle faced
skepticism and controversy physicists were accustomed to the determinism of classical
physics where they believe the behavior of objects could be predicted with enough
information the idea of fundamental limits on knowledge challenged their established world
view Neils bore a key figure in the development of quantum mechanics welcomed the
uncertainty principle considering it a fundamental part of the new theory he saw it as intrinsic
to the nature of the quantum realm and famously remarked anyone who is not shocked by
quantum theory has not understood it on the other hand critics like Albert Einstein and Irwin
Schrodinger remained skeptical Einstein in particular was uneasy with the idea that the

(01)- Kvantova fyzika je fascinujici obor, kde realita nenasleduje nase kazdodenni chapani, je
to misto, kde ¢astice mohou byt v mnoha stavech najednou, kde véci mohou byt propojeny na
obrovské vzdalenosti béhem okamziku a kde pouhé méfeni néceho mize zménit to, o
Heisenbergiiv princip je zakladni myslenkou, ktera fidi zdhadny svét kvantové fyziky,

o . 0=1.1 ;alevedél jste, Ze Heisenberglv princip zpochybtiuje naSe vnimani vesmiru,
jak jej zndme, je to princip, ktery fika, Ze nemizZeme soucasné védét vSe o poloze Castice a
hybnost, ale co to znamena pro realitu, ve které zijeme, slavny fyzik Neil Degrass Tyson
naznacuje, ze Heisenbergiv princip je a vesmir neni lokaln¢ realny. -
http://www.hypothesis-of-universe.com/docs/c/c_113.jpg Samotny akt pokusu zméfit vasi
pozici mi brani méfit vasi pozici a to ma Jack co do Cinéni s vasim védomim nebo vasi mysli
nebo vaSimi o¢ima nebo ¢imkoli, mé to co do ¢inéni s tim, zZe abyste védeli, ze tam jste,
n¢jake informace musi prijit od vas ke mng, a to je blbost. Nemusi pfijit informace z galaxie
Andromeda ,,ke mné* pfed mym narozenim (ani po ném), abych ja véd¢l, Zze tam Andromeda
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je jako kdyZ na vas posvitite a ¢im jste mensi ¢im jste nachylnéjsi k energii svétla, ktera méni
vasi polohu v prostoru, ¢tvrtina se vam vysype z kapsy kalhot na zadnim sedadle auta a je tam
v klinu mezi spodkem na zadnim sedadle, a tak se snazite sahnéte, abyste ji dostali, a akt
natazeni pro minci zpusobi, Ze se mince posune dale od vés, to neni vase mysl, aby se to stalo,
je to akt méfeni, akt méfeni neni dikazem, ze Andromeda ,,tam* je..., ona tam je i bez
méteni. .. ktery ovliviluje to, co se snazite méfit, ne akt, ale ,,¢im* osahdvame méteny objekt,
to ovlivilyje...; samotny akt nic neovniviiuje a toto byl objeven v kvantové fyzice do té miry,
zZe to je ve skutecnosti je to Heisenberguv princip neurcitosti, http://www.hypothesis-of-
universe.com/docs/c/c_115.jpg + http://www.hypothesis-of-universe.com/docs/c/c_116.jpg je
to jeden ze zadkladnich zakladu celé kvantové fyziky, pojd’'me prozkoumat tajemstvi
Heisenbergova principu, http://www.hypothesis-of-universe.com/docs/f/f_039.pdf pro¢ Neil
Degrass Tyson véii, ze by to mohlo byt $patné, a ponofme se do ohromujici myslenky, ze nas
vesmir nemusi byt tak lokalné redlny, jak si myslime, nejprve se ponofme do
Heisenbergova principu, http://www.hypothesis-of-universe.com/docs/f/f_043.jpg ktery je
pojmenovan po skvélém némeckém fyzikovi Vereru ? Heisenbergovi, ktery pievratné piispél
ke kvantové mechanice na pocatku 20. V roce 1901 ve Verburgu se jeho prace tizce spojila s
konceptem neurcitosti a neptedvidatelnosti na subatomarni trovni. Protoze At/t ...symbolicky

At/t = 0/1 = 0 = 1/

protoze Cas a jeho plynuti hraje jinou roli a jinou roli a proto, Ze
fyzikové viatibec nepochopili, Ze ¢as je ten Cinitel, kterého ,,do Heisenberga® zapomnéli
(jsem o maly chloupek lepsi nez Heisenberg) ( a toto bylo prvni chlubeni se ,,nahlas“ za
celych mych 40 let !...anebo vlastn¢ druhé, budu-li po¢itat sviij undhleny vyrok cca v r. 2006,
kdy jsem prohlasil v jedné z ,,laickych debat“, Ze HDV je/bude nejvétsi objev vSech dob...az
si ho fyzikové opravdu ptectou a dopracuji ). Heisenbergtiv princip neur€itosti formulovany v
roce 1927 stanovi zdsadni omezeni nasi schopnosti (citite v tom ten >Cas< ?) znat
urcité vlastnosti Castice, jako je jeji poloha a hybnost, zjednodusené feceno. Nam tika, ze ¢im
pfesnéji se snazime zméfit jednu z téchto vlastnosti, tim méné pfesné mizeme urcit druhou,
coz zpochybniuje tradi¢ni mysSlenku determinismu, o . 0 =1 . 1 ktera naznacuje, Ze s
dostatkem informaci miizeme s naprostou jistotou predpovidat budouci stavy ¢astic, princip
neurcitosti miize byt vyjadfen matematicky, ale mizeme pochopit hlavni myslenku, aniz
bychom se ponofili do slozitych rovnic, , 7e se snazite zméfit polohu a hybnost
malé ¢astice, jako je elektron, ¢im piesnéji urcite jeji polohu, tim méné piesné ji urcite.
Muzete znat jeho hybnost, jak rychle se pohybuje a kterym smérem, podobné, pokud mate
zajem rozeznat hybnost s vysokou piesnosti, poloha elektronu se stdva méné jasnou, toto
omezeni nevyplyva z nasich méficich nastrojd, ale [z vnitini povahy| &astic v kvantu. Je to,
ﬁako by vesmir sdm o sobé uvalil urcitou miru nejistoty na nase chépénﬂ téchto vlastnosti,
mozna byste se divili, pro¢ je Heisenbergiv princip tak dalezitym pojmem, kdyZ se uplatiiuje
hlavné v mikroskopickém subatomarnim svété, jeho disledky sahaji dal, nez Heisenbergiv
princip zpochybiiuje naSe kazdodenni intuice. Svét v naSich kazdodennich zkuSenostech, jako
je hazeni mi¢em nebo méteni rychlosti auta, princip jistoty nehraje vyznamnou roli, miZzeme
piesné urcit polohu i hybnost, pouze kdyZ se ponofime do mikroskopické tiSe, tento princip se
projevi a odhali, Ze naSe bézné predstavy o jistoté a predvidatelnosti v pocatcich kvantoveé
mechaniky neplati v zadném méftitku. Heisenbergliv princip neurcitosti Celil skepticismu a
kontroverzi, fyzici byli zvykli na determinismus klasické fyziky, kde véfili, Ze chovani
objekttli 1ze predvidat s dostatkem informaci. MySlenka fundamentélnich limit znalosti
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zpochybnila jejich zavedeny svétovy nazor. Neils byl kli¢ovou postavou ve vyvoji kvantové
mechaniky, uvital princip neurcitosti, povazoval jej za zdkladni sou¢éast nové teorie,
povazoval jej za neodmyslitelny od povahy kvantové fise a proslul poznamenal, ze kazdy, kdo
neni Sokovan kvantovou teorii, ji nepochopil, na druhou stranu kritici jako Albert Einstein a
Irwin Schrodinger zistavali skeptiéti, zvlasté Einstein byl znepokojen myslenkou, ze

(02)- Universe might be fundamentally unpredictable he famously stated God does not play
dice with the universe expressing his belief in a deterministic predictable Cosmos despite
these early disputes experimental evidence continued to support Heisenberg's principle
reinforcing its position in the realm of quantum theory the famous double slit experiment
revealing that particles could exhibit both wavelike and particle-like behaviors further confirm
the probabilistic nature of quantum mechanics Heisenberg's uncertainty principle represented
a profound shift in how we understand the universe it challenged the classical notion that we
could theoretically measure and predict the future states of particles with certainty instead it
unveiled a world where our best Hope was to predict outcomes in terms of probabilities and
likelihoods this transformation although one settling at first opened the door to a deeper
comprehension of the quantum world and led to the creation of quantum mechanics this
framework has been instrumental in driving technological progress from lasers to
semiconductor Electronics a significant challenge to the Heisenberg Principle comes from
alternative interpretations of quantum mechanics while the Heisenberg Principle and the
standard Copenhagen interpretation have been successful in explaining particle Behavior
some scientists and theorists have proposed alternative ways to understand the quantum world
one of these Alternatives is a pilot wave theory also known as Boman mechanics named after
physicist David bom this Theory suggests that particles have definite positions in trajectories
in contrast to the probabilistic nature implied by the Heisenberg Principle in Boman
mechanics hidden variables guide particle Behavior allowing for a deterministic description of
the quantum World Boman mechanics challenges the uncertainty principle by proposing that
particles can have both precise positions and momenta simultaneously although this
interpretation remains controversial and isn't universally accepted it highlights that there are
alternative perspectives on Quantum phenomena that question the central role of the
Heisenberg Principle a different challenge to the Heisenberg Principle emerges from the
concept of quantum nonlocality and Bell's theorem Quantum nonlocality refers to The
Peculiar phenomenon where entangled particles like two electrons can instantly influence
each other's States regardless of the physical distance separating them this concept has raised
questions about the completeness of quantum mechanics and whether our understanding of
guantum reality is as comprehensive as we believe Bell's theorem introduced by physicist
John Bell in the 1960s provides a method to test the validity of local realism the notion that
physical processes are influenced only by their immediate surroundings in simpler terms it
challenges the classical idea of a universe where distant events can't instantaneously affect
each other Bell's theorem suggests that if quantum mechanics is correct then certain statistical
relationships between measurements on entangled particles should exceed the limits imposed
by local realism subsequent experiments have validated Bell's inequalities offering strong
evidence that quantum mechanics permits non-local effects this questions the classical idea of
a locally real Universe which the Heisenberg Principle is intrinsically linked to the
implications of Bell's theem are profound they indicate that the Heisenberg Principle might
not solely be about measurement constraints but could hint at a deeper non-local aspect of the



quantum world this is spurred debates within the scientific Community about whether our
understanding of quantum reality is incomplete the Einstein Podolski Rosen Paradox
introduced in 1935 introduces another layer of complexity to the challenges presented by the
Heisenberg Principle the epr Paradox brings into Focus the notion of hidden variables in
quantum mechanics these concealed variables are hypothetical parameters that could
theoretically predict the outcomes of quantum experiments with certainty Einstein Podolski
and Rosen devised the epr Paradox as a thought experiment they envisioned two entangled
particles with correlated properties like spin as per the Heisenberg Principle if we measure
one particle spin in a particular direction we can't simultaneously know the spin of the other
particle in the same direction implying inherent uncertainty about the second particle spin the
epr Paradox argues that this uncertainty arises from our incomplete knowledge of hidden
variables if we could account for all these hidden variables the uncertainty would vanish and
we could predict the the spins of both particles with certainty in this sense the epr Paradox
challenges the probabilistic nature of quantum mechanics and questions whether hidden

(02)- vesmir miize byt v zasad¢ nepiedvidatelny, slavny, prohlasil, ze Bih nehraje s
vesmirem v kostky a vyjadiuje svou viru v deterministicky ptedvidatelny vesmir. Navzdory
témto Casnym sporim, experimentalni dikazy nadale podporovaly Heisenbergiiv princip,
ktery posiloval jeho pozici v oblasti kvantové teorie. Experiment s dvojitou $térbinou
odhalujici, ze ¢astice mohou vlnové i ¢astice podobné chovani, to mohou

i ¢astice = vlnobalic¢ky z dimenzi veli¢in dale potvrzuje pravdépodobnostni povahu
kvantové mechaniky Heisenberglv princip neurcitosti predstavuje hluboky posun v tom, jak
chapeme vesmir, zpochybnil klasickou ptfedstavu, Ze bychom mohli teoreticky méfit a
piedpovidat budoucnost stavy ¢astic s jistotou misto toho odhalil svét, kde nasi nejlepsi nadéji
bylo ptedpovidat vysledky z hlediska pravdépodobnosti jisté, kazda milionta castice se bude
chovat presné tak jak jsme ji to navrhli... a pravdépodobnosti této transformace, ackoliv prvni
usazeni otevielo dvete k hlubSimu pochopeni kvantového svéta a vedlo k vytvoreni kvantové
mechaniky. Tento ramec byl ndpomocny pii fizeni technologického pokroku od lasert k
polovodicové elektronice vyznamny problém pro Heisenbergiv princip pochazi z
alternativnich interpretaci kvantové mechaniky, zatimco Heisenberglv princip a standardni
Kodanska interpretace byly GispéSné pii vysvétleni chovani ¢astic, jak nékteti védci a teoretici
Inavrhli alternativni zpiisobyl, jak porozumét kvantovému svétu. Jednou z t&chto alternativ je
teorie pilotnich vin ?? znama také jako Bomanova mechanika pojmenované po fyzikovi
Davidu Bomovi. Tato teorie naznacuje, ze ¢astice maji v trajektoriich urcité polohy na rozdil
od pravdépodobnostni povahy implikované Heisenbergovym principem v Bomanové
mechanice skryté proménné vedou €astice Chovani umoziujici deterministicky popis
kvantového svéta Bomanova mechanika zpochybiiuje princip neurcitosti tim, Ze navrhuje, Ze
castice mohou mit pfesné polohy 1 hybnost soucasne, ?? ackoli tato interpretace zlstava
kontroverzni a neni v§eobecné pr¥ijimana, zduraznuje, ze existuji alternativni perspektivy o
kvantovych jevech, které zpochybiiuji tstfedni roli Heisenbergova principu, jind vyzva pro
Heisenbergav princip vyplyva z konceptu kvantové nelokality a Bellova teorému Kvantova
nelokalnost se vztahuje ke zvlastnimu jevu, kde propletené Castice jako dva elektrony mohou
okamzité vzajemn¢ ovliviiovat stavy bez ohledu na fyzicka vzdéalenost, ktera je odd¢luje,
vyvolala otazky o Uplnosti kvantové mechanikyl a o tom, zda je nase chapani kvantové reality
tak komplexni, jak se domnivame, u principu neurcitosti chybi ,,pochopeni® stiidani symetrii




s asymetriemi...neurcitost se stfida s urcitosti ... chybi pochopeni http://www.hypothesis-of-
universe.com/docs/f/f_043.jpg ; http://www.hypothesis-of-universe.com/docs/f/f 039.pdf ja
sam jesté dokonale nechapu ,,pro¢* http://www.hypothesis-of-universe.com/docs/f/f 053.jpg
mozna se najde uz kone¢né dobry matematik, ktery to vysvétli. Bohuzel v§em vyhovuje
mlcet, popiipadé plivat a urazet. Bellova véta zavedend fyzikem Johnem Bellem v 60. letech
20. stoleti poskytuje metodu pro testovani platnosti mistniho realismu. Ptedstava, ze fyzikalni
procesy jsou ovliviiovany pouze jejich bezprostfednim okolim, jednoduseji fe¢eno,
zpochybnuje klasickou myslenku vesmiru, kde se vzdalené udalosti nemohou navzajem
okamzit¢ ovliviiovat Belltiv teorém naznacuje, Ze pokud je kvantova mechanika spravna, pak
urcité statistické vztahy mezi méfenimi na provazanych ¢ésticich by mély prekrocit limity
dané mistnim realismem, jakou roli v tom hraje ten ¢as, a PROC ?? nasledné experimenty
potvrdily Bellovy nerovnosti a poskytly silny ditkaz, ze kvantova mechanika umoziuje
nelokalni efekty, to zpochybnuje klasickou myslenku lokaln€ redlného vesmiru, ktery je
Heisenbergiv princip vniting€ spojen s diisledky Bellova tvrzeni, Ze jsou hluboké naznacuji, ze
Heisenbergiiv princip nemusi byt pouze o omezenich méteni, ale mohl by naznacovat hlubsi
nelokalni aspekt kvantového svéta, myslim, ze tém odbornikiim tam opravdu chybi zabudovat
ten &as... coZ podnitilo debaty ve védecké komunité o tom, zda je nase chapani kvantové
\reality nedplné| je !! pfedstaveny Einstein Podolski Rosen Paradox v roce 1935 zavadi dalsi
vrstvu slozitosti do vyzev, které predstavuje Heisenberglv princip, EPR Paradox ptinasi do
centra pozornosti pojem fskrytych proménnych| co to je ??? v kvantové mechanice tyto skryté
promé&nné jsou hypotetické parametryl, aha4as, ¢ili zase jen triky a finty. .. které by teoreticky
mohly s jistotou piedpovidat vysledky kvantovych experimentd Einstein Podolski a Rosen
vymysleli epr Paradox jako mySlenkovy svindl experiment, piedstavili si dvé propletené
castice s korelovanymi vlastnostmi, jako je spin podle Heisenbergova principu, pokud
zméfime spin jedné Castice v urcitém sméru, ??? po dimenzi délkové, nebo dimenzi casové
7?7 nemUZeme znat spin druhé ¢astice ve stejném sméru, coZ znamena inherentni
nejistota ohledné spinu druhé castice epr Paradox tvrdi, Ze tato nejistota prameni z nasi
nedplné znalosti [skrytych proménnych, © ® pokud bychom dokézali vysvétlit viechny tyto
skryté proménné, nejistota by zmizela a my bychom mohli s jistotou pfedpovédéet spiny obou
Castic v tomto smyslu epr Paradox zpochybiuje pravdépodobnostni povahu kvantové
mechaniky a pta se, zda je skryta

(03)- variables govern particle Behavior although the epr Paradox is a thought experiment
and doesn't offer a definitive resolution it underscores the ongoing debate surrounding the
Heisenberg Principle and the nature of quantum reality some interpretations of quantum
mechanics such as Boman mechanics attempt to provide deterministic explanations for
Quantum phenomena by invoking hidden variables thus challenging the probabilistic
framework of the Heisenberg Principle aside from theoretical challenges to the Heisenberg
Principle there have been experimental investigations into the validity of quantum realism
some of these experiments focus on violating Bell's inequalities While others aim to find
hidden variables or alternative explanations for Quantum phenomena one prominent
experiment involves the the violation of bells inequalities in quantum entanglement
experiments these experiments consistently reveal that correlations between measurements on
entangled particles surpass the limits set by local realism as predicted by Bell's theorem this
implies the quantum World permits non-local events challenging the classical idea of local
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reality moreover ongoing research seeks to test the plausibility of hidden variables or
alternative theories providing deterministic explanations for quum phenomena while these
experiments haven't definitively disproven quantum mechanics or the Heisenberg Principle
they continue to shed light on the intricacies of the quantum world and the boundaries of our
current comprehension the challenges to the Heisenberg Principle provoke essential questions
about the nature of reality in the quantum realm despite being afundamental element of
quantum mechanics for almost a century alternative interpretations the violation of Bell's
inequalities and the epr Paradox fuel ongoing discussions about whether our grasp of quantum
reality is complete it's crucial to recognize that these challenges don't nullify the Practical
utility of the Heisenberg Principle in the domain of quantum physics the principle remains a
crucial tool for comprehending and forecasting particle Behavior nonetheless the
philosophical consequences of these challenges are noteworthy and Inspire us to keep
exploring the enigmas of the quantum world now after examining the Heisenberg Principle
and its implications as well as the challenges posed by alternative interpretations and
experimental tests let's shift our Focus to the concept of local reality in the universe and how
the quantum world has fundamentally questioned this idea to grasp the idea of local reality we
must begin by defining it in classical physics local reality signifies that events and interactions
are influenced only by their immediate surroundings in simpler terms objects and processes
are isolated from remote influences and causality operates within a well-defined region of
space and time this classical idea of a locally real Universe corresponds with our everyday
experiences when you throw a ball into the air its path seems to be determined solely by the
initial Force you applied and the local gravitational field in such scenarios it's intuitive to
believe that nothing beyond your immediate environment M affects the ball's motion local
reality is a fundamental principle in classical physics and has served as a Cornerstone of our
understanding of the physical world for centuries it has enabled scientists to make precise
predictions about the behavior of objects from the movement of planets to the functioning of
machines the deterministic nature of classical physics Guided by local reality has been a
potent tool for explaining and controlling the world around us this deterministic approach has
led to numerous technological advancements facilitating the development of everything from
Steam Engines to Modern Electronics in the classical realm where local reality prevails
scientists and Engineers could confidently predict outcomes and design Solutions with
Precision nevertheless as we venture deeper into the quantum realm the principle of local
reality faces a significant challenge quantum mechanics with its probably 1C nature and non-
local phenomena question our classical intuitions about how the universe operates as we've
discussed the Heisenberg Principle reveals fundamental constraints on our ability to
simultaneously know certain properties of particles such as their position and momentum
however this isn't the sole way in which quantum mechanics disrupts our classical
understanding the concept of quantum entanglement illustrates this challenge entanglement
occurs when two or more particles become correlated in a way that makes their properties
interdependent this means that measurements on one entangled particle can instantaneously

(03)- promeénné fidi chovani ¢astic, ja sice odpovéd nemam, ale vim, ze ¢astice jsou
,.balicky* dimenzi propletenych i Gasovych i délkovych a...a uréité to n&jak souvisi. Skoda, Ze
chytiti lidé neradi, neporadi a maji jen ty pliivance. ackoli EPR Paradox je
experiment a nenabizi definitivni feSeni, podtrhuje pokracujici debatu o Heisenbergoveé
principu a povaze kvantové reality, nékteré interpretace kvantové mechaniky, jako je pokus o




Bomanovu mechaniku poskytuji deterministicka vysvétleni kvantovych jevli vyvolanim
skrytych proménnych, co to je ? ¢imz zpochybiiuji pravdépodobnostni ramec Heisenbergova
principu, kromé teoretickych vyzev viici Heisenbergovu principu doslo k experimentalnimu
zkoumani platnosti kvantového realismu, né¢které z téchto experimentli se zamétuji na
poruseni Bellovych nerovnosti, zatimco jiné maji za cil k nalezeni skrytych proménnych nebo
alternativnich vysvétleni kvantovych jevl jeden prominentni experiment zahrnuje poruseni
zvonovych nerovnosti v experimentech kvantoveho zapleteni. Tyto experimenty disledné
odhaluji, ze korelace mezi méfenimi na provazanych ¢asticich propletenych dimenzich

Att = 0/1 = 0 = 1/eo piekracuji limity stanovené mistnim realismem, jak pfedpovida
Belltv teorém, coz implikuje kvantovy svét umoziuje nelokalni udalosti, které zpochybmuji
klasickou piedstavu o lokalni realité, navic probihajici vyzkum se snazi otestovat vérohodnost
skrytych proménnych nebo alternativnich teorii poskytujicich deterministickd vysvétleni
kvantovych jevil, zatimco tyto experimenty definitivné nevyvratily kvantovou mechaniku
nebo Heisenberglv princip, pokracuji, abychom osvétlili spletitost kvantového svéta a hranice
naseho soucasného [chapani], vyzvy k Heisenbergovu principu vyvolavaji zasadni otazky o
povaze reality v kvantové fisi, At't = 0/1 = 0 = 1/eo pfestoze je zakladnim prvkem
kvantové mechaniky po téméf stoleti, alternativni interpretace poruseni Bellovych nerovnosti
a epr Paradox [podné&cuji pokradujici diskuse| o tom, zda je nase pochopeni kvantové reality
uplné, je dulezité si uvédomit, ze tyto vyzvy nerusi praktickou uzite¢nost Heisenbergova
principu v oblasti kvantové fyziky, princip zstava klicovym nastrojem pro porozuméni a
ptedpovidéani chovéni ¢astic, nicméné filozofické disledky téchto vyzev jsou pozoruhodné a
inspirujf ns, [abychom pokracovali| ve zkoumanf http://www.hypothesis-of-
universe.com/docs/f/f_039.pdf zahad kvantového svéta nyni poté, co jsme prozkoumali
Heisenberguv princip a jeho dusledky, stejné jako vyzvy, které predstavuji alternativni
interpretace a experimentalni testy, posuiime nase Zaméteni na koncept mistni reality ve
vesmiru a na to, jak kvantovy svét zasadné zpochybnil tuto myslenku, abychom pochopili
myslenku mistni reality, musime zacit tim, Ze ji definujeme v klasické fyzice, mistni realita
znamena, ze udalosti a Interakce (*) jsou ovliviiovany pouze jejich bezprostfednim okolim.
Interakce fyzikalni, trochu mén¢ chemické, a jesté o trosku méné biologické a jesté méne
interakce d1ouh o d o b ¢é (rezavéni Zeleza), a jeSté méné ovliviiovany jsou interakce galaxii
a interakce kosmologické...; chci prosté >nasadit logigu<, ze interakce jsou ovliviiovany
CASEM a zménami tempa plynuti ¢asu, &ili jsem proti vyroku, Ze interakce jsou ovliviiovany
POUZE !! bezprostiednim okolim, kde vliv ¢asu je ...je...je , minimalni nebo maximalni ?,
nevim. No jsem na to sam, jako Napolenon na Elbé. Jednoduseji feceno, objekty a procesy
jsou izolovany od vlivt a kauzalita ptisobi v dobie definované oblasti prostoru a
Casu, ?? 11 77 tato klasicka predstava lokaln€ realného Vesmiru odpovida nasim kazdodennim
zkuSenostem, kdyz hodite mi¢ do vzduchu, jeho draha se zd4 byt ur¢ena pouze pocatecni
silou, kterou jste aplikovali, a mistnim gravitatnim polem v takovych scénétich je intuitivni
véfit, Ze nic mimo vase bezprostiedni okoli neovlivituje pohyb mic¢e. Mistni realita je
zakladnim principem klasicke fyziky O.K. a slouzila jako zakladni kaimen naseho chapani.
0O.K. Fyzicky svét po staleti umoznil védciim délat presné predpovedi o chovani objektt od
pohybu planet az po fungovéani strojii no, jisté, tam kde se chova (a musi) pfiroda podle
,jinych® zakont, tak tam prosté at’ jsou jiné, nikoliv Heisenberg. Chceme-li zkoumat princip
neurcitosti, nemotejme do toho zakon o pohybu planet... deterministicka povaha klasicke
fyziky fizend mistni realitou byla mocnym néstrojem pro vysvétleni a ovladani okolniho svéta
nam tento deterministicky piistup vedl k ¢etnym technologickym pokroktim, které usnadiuji
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vyvoj v§eho od parnich motori po moderni elektroniku v klasické sféfe, kde prevlada mistni
realita, prosté tam neptevlada Heisenberg, tak ho tam nefeSme kdyaz tam neni a byt
nema...veédci a inZenyti mohli s jistotou piedvidat vysledky a navrhovat feseni s pfesnosti,
nicméné kdyz se poustime hloubéji do kvantové sféry ano !! princip lokalni reality celi

vvvvv

dilngjsi. Ano, v tom je ten rozdil mezi QM a lokalni klasickou realitou... kvantova
mechanika s jeji pravdépodobné IC povahou a nelokalnimi jevy zpochybiiuji nase klasické
intuice o tom, jak vesmir funguje, jak jsme diskutovali Heisenberglv princip odhaluje
zakladni omezeni nasi schopnosti soucasné znat urcité vlastnosti ¢astice, jako je jejich poloha
a hybnost, nicmén¢ toto neni jediny zptsob, kterym kvantova mechanika naruSuje nase
klasické chapani koncept kvantového provazani ilustruje tuto vyzvu k zapleteni dochazi, kdyz
se dveé nebo vice ¢astic stanou zplsobem, ktery ¢ini jejich vlastnosti vzajemné
zavislymi, to znamena ze méteni na jedné zapletené ¢astici mohou okamzité

(04)- influence the properties of another particle even when they're separated by significant
distances this phenomenon seems to challenge the classical principle of local reality in the
quantum realm particle actions aren't solely determined by their immediate surroundings
instead they can be influenced by distant events almost Sim multaneously quantum
entanglement is often described as spooky action at a distance because it appears to contradict
our classical intuitions about causality and locality the challenges to the idea of local reality
don't stop at quantum entanglement John Bell's theorem mentioned earlier offers a
mathematical framework to test the validity of local realism experiments based on Bell's
theorem consistently demonstrate that Quantum correlations between entangled particles
exceed the limit set by local realism this suggests that the probabilistic and non-local nature of
guantum mechanics isn't easily reconcilable with our classical Notions of a locally real
Universe the experimental violations of bells inequalities indicate that the quantum World
operates in a manner that transcends the constraints of classical locally real physics returning
to the Einstein Podolski Rosen Paradox we discussed it further challenges the concept of local
reality the epr Paradox introduces the notion of hidden variables proposing that certain
parameters might determine the outcomes of quantum experiments with certainty in this
thought experiment Einstein and his colleagues suggested that hidden variables could explain
the uncertainties inherent in Quantum measurements if these hidden variables were unveiled it
would imply a locally real Universe governed by determinism with no inherent uncertainty
however subsequent investigations and experiments including Bell's theorem have raised
doubts about the existence of such hidden variables while the epr Paradox demonstrates that
quantum mechanics doesn't necessarily require hidden variables to explain its probabilistic
nature it raises questions about the viability of local realism in the quantum world the
challenges to the principle of local reality in the quantum realm hold profound implications
for our comprehension of the universe while local reality has been a fundamental Concept in
classical physics the quantum World operates under distinct principles this raises a
fundamental question is the Quantum Universe genuinely non-local or is there a concealed
layer of reality yet to be unveiled the violations of bells inequalities and the absence of hidden
variables suggest the quantum world might fundamentally operate in a non-local manner these
Revelations challenge our classical intuitions and encourage us to re-evaluate our per
perception of reality although quantum mechanics has proven highly successful in explaining



particle Behavior the underlying nature of the quantum World continues to be a subject of
ongoing debate and exploration the challenges to local reality highlight the profound
Divergence between the quantum and classical domains classical physics governed by local
reality and determinism has provided us with the tools to comprehend and manipulate the
macroscopic world while the quantum realm follows a distinct set of principles this Quantum
classical contrast prompts us to rethink the very nature of reality it suggest that the universe
may possess layers of complexity with classical physics governing the macroscopic realm and
quantum mechanics riging Supreme at the microscopic level this contrast doesn't imply that
one realm is more real than the other instead it underscores the richness and diversity of our
universe with distinct rules applying in different contexts this shift in perspective challenges
our conventional notion of a single universally applicable description of reality the inherent
tension between quantum mechanics and the principle of local reality has ignited a long-
standing debate about the nature of reality this tension raises a fundamental question can
quantum mechanics and the principle of local reality coexist or do we need to fundamentally
adjust our understanding of one or both of these principles to attain a harmonious description
of the universe several approaches and interpretations have been proposed to bridge the gap
between quantum mechanics and the principle of local reality while these approaches differ in
their perspectives and implications they all aim to explore the possibility of achieving a
unified understanding of the quantum world one notable approach involves the investigation
of hidden variable theories these theories suggest the existence of concealed parameters or
variables that if known could provide a

(04)- ovliviovat vlastnosti jiné ¢astice, i kdyz jsou oddéleny zna¢nymi vzdalenostmi, zda se,
ze tento jev zpochybniuje klasicky princip mistni reality v kvantové fisi, akce ¢astic neni
urcovana pouze jejich bezprostiednim okolim, misto toho je 1ze ovlivnit vzdalenymi
udalostmi témé&f simultanné kvantova provazanost tady no comment je ¢asto popisovana jako
straSidelna akce na dalku, protoze se zda, Ze je v rozporu s nasimi klasickymi intuicemi o
kauzalité a lokalité vyzvy pro myslenku mistni reality nekonc¢i u kvantové provazanosti
Teorém Johna Bella zminény diive nabizi matematicky ramec pro testovani platnosti
experimentl s mistnim realismem zalozenych na Belloveé teorému konzistentné¢ demonstruje,
ze kvantové korelace mezi provazanymi ¢asticemi piekracuji limit stanoveny mistnim
realismem, coZ naznacuje, ze pravdépodobnostni a nelokalni povaha kvantové mechaniky
neni snadno slucitelnd s nasi klasické pfedstavy o lokalné redlném vesmiru experimentalni
poruseni nerovnosti zvont naznacuji, Ze kvantovy svét funguje zpiisobem, ktery prekracuje
omezeni klasické lokalné realné fyziky vracejici se k paradoxu Einsteina Podolskiho
Rosena, diskutovali jsme to dale zpochybrtiuje koncept mistni reality EPR Paradox zavadi
pojem skrytych proménnych a navrhuje, Ze urcité parametry by mohly s jistotou urcovat
vysledky kvantovych experimentd v tomto myslenkovém experimentu Einstein a jeho
kolegové navrhli, Ze skryté proménné by mohly vysvétlit nejistoty spojené s kvantovymi
métenimi, pokud by tyto skryté proménné byly odhaleny, znamenalo by to lokalné realny
vesmir fizeny determinismem bez vlastni nejistoty, nicméné nasledna vysetfovani a
experimenty véetné Bellova teorému vyvolaly pochybnosti o existenci takovych skrytych
proménnych, zatimco epr Paradox ukazuje, Ze kvantova mechanika nutné nevyzaduje skryté
proménné k vysvétleni své pravdépodobnostni povahy, kterou vyvolava otazky o
zivotaschopnosti mistniho realismu v kvantovém svété vyzvy principu mistni reality v
kvantové sféte maji hluboké dusledky pro nase chapani vesmiru, zatimco mistni realita byla




zakladnim konceptem klasickeé fyziky, kvantovy svét funguje na odliSnych principech to
vyvolava zasadni otdzku, zda je kvantovy vesmir skute¢né nelokalni, nebo existuje skryta
vrstva reality, kterd ma byt jest¢ odhalena, poruseni zvonovych nerovnosti a absence skrytych
proménnych naznacuji, ze kvantovy svét by mohl v zasad¢ fungovat nelokalnim zptisobem.
Odhaleni zpochybnuji nase klasické intuice a povzbuzuji nés k piehodnoceni naseho vniméni
reality, i kdyz se kvantova mechanika ukazala jako velmi uspés$na pii vysvétlovani chovani
Castic, zakladni povaha kvantového svéta je i nadale predmétem neustalych debat a zkoumani
vyzev pro mistni realitu. Zdiraznit hlubokou Divergenci mezi kvantovou a klasickou
doménou klasicka fyzika fizena mistni realitou a determinismem nam poskytla nastroje k
pochopeni a manipulaci s makroskopickym svétem, zatimco kvantova fise se fidi odliSnym
souborem principt, tento kvantovy klasicky kontrast nas vybizi k pfehodnoceni samotna
povaha reality naznacuje, ze vesmir mize mit vrstvy slozitosti s klasickou fyzikou ovladajici
makroskopickou fisi a kvantovou mechanikou vybavujici Supreme na mikroskopické arovni
bohatost a rozmanitost naseho vesmiru s odlisnymi pravidly platnymi v riiznych kontextech
tento posun v perspektivé zpochybiiuje nasi konvenéni pfedstavu o jediném univerzalné
pouzitelném popisu reality inherentni napé&ti mezi kvantovou mechanikou a principem mistni|
podnitilo dlouhodobou debatu o ptirod€ reality toto napéti vyvolava zakladni otazku,
zda miize kvantova mechanika a princip mistni reality [koexistovat, nebo zda musime zasadng
upravit nase chapani jednoho nebo obou téchto principi, ja osobné se nechci zamichat do
polospiritualnich seanci ..., k poplivani své osoby mam svou. HDV abychom doséhli
harmonického popisu vesmiru, bylo navrzeno nékolik pfistupti a interpretaci pteklenout
propast mezi kvantovou mechanikou a principem mistni reality, zatimco tyto ptistupy se lisi
ve svych perspektivach a dusledcich, vSechny maji za cil prozkoumat moznost dosazeni
jednotného chapani kvantového svéta, jeden pozoruhodny pfistup zahrnuje zkoumani
skrytych teorii proménnych, které tyto teorie navrhuji existence skrytych parametri nebo
proménnych, které by mohly poskytnout a

(05)- deterministic description of quantum phenomena essentially hidden variable theories
attempt to preserve classical determinism and locality within the framework of quantum
mechanics the Einstein Podolski Rosen Paradox which we discussed earlier initially sparked
interest in Hidden variables the epr thought experiment experiment proposed that hidden
variables might explain the probabilistic nature of quantum measurements however
subsequent investigations particularly experiments testing Bells inequalities have not
supported hidden variables as a straightforward solution to the challenges posed by quantum
mechanics while hidden variable theories have not definitively resolved the quantum classical
conflict they remain a subject of ongoing exploration and debate within the scientific
Community one specific interpretation that incorporates hidden variables is Boman mechanics
named after physicist David Bom Boman mechanics provides a deterministic perspective on
the quantum World in this interpretation particles have well- defined positions and trajectories
guided by Pilot waves that determine their motion Boman mechanics challenges the
probabilistic nature of quantum mechanics and suggests that particles can possess both precise
positions and momenta simultaneously although this interpretation is controversial and not
universally accepted it represents an attempt to reconcile quantum mechanics with a principle
of local reality the many worlds interpretation of quantum mechanics proposed by Hugh ever



I11 in the 1950s offers a radically different perspective on reconciling quantum mechanics and
local reality according to this interpretation the quantum world doesn't adhere to traditional
determinism or locality instead it posits that all possible quantum outcomes occur in separate
parallel universes in this view a Quantum measurement results in the universe branching into
multiple parallel realities each corresponding to a different measurement outcome while the
many worlds interpretation provides a unique solution to the challenges posed by quantum
mechanics it introduces the concept of an almost infinite number of parallel universes which
can be challenging to conceptualize and test experimentally the Copenhagen interpretation of
of quantum mechanics named after the city where it was developed takes a different approach
it doesn't attempt to reconcile quantum mechanics with local reality but instead Embraces the
probabilistic and non-local nature of the quantum World in this interpretation Quantum
phenomena are inherently probabilistic and the act of measurement collapses the quantum
State into one of the possible outcomes it emphasizes that Quantum measurements are
inherently uncertain and we can only predict probability not definite outcomes the
Copenhagen interpretation acknowledges that quantum mechanics presents challenges to
classical Notions of local reality but does not seek to resolve this tension instead it accepts the
quantum world as fundamentally different from the classical realm and provides a framework
for making accurate predictions based on probabilities the diverse interpretations and
approaches to reconciling quantum mechanics and local reality highlight the intricacies of the
quantum world and the ongoing debates within the scientific Community each interpretation
carries its own philosophical and practical implications hidden variable theories and buium
mechanics aim to restore determinism and locality to Quantum Mechanics but face challenges
from experimental tests the many worlds interpretation while conceptually intriguing
introduces the concept of a vast Multiverse which can be difficult to reconcile with our
everyday experiences the Copenhagen interpretation on the other hand Embraces the
probabilistic nature of quantum mechanics and provides a practical framework for
understanding and predicting Quantum phenomena while it may not fully reconcile quantum
mechanics with local reality it's been successful in describing the behavior of particles in the
quantum World thanks for watching if you like this hit the like button subscribe and tap the
notification Bell for more we'll
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see you in the next video

(05)- deterministicky popis kvantovych jevl teorie v podstaté skrytych proménnych se
pokouseji zachovat klasicky determinismus a lokalitu v rdmci kvantové mechaniky Paradox
Einsteina Podolskiho Rosena, o kterém jsme diskutovali diive, zpocatku podnitil zajem 0
skryté proménné experiment EPR myslel, Ze skryté proménné mlze vysvétlit
pravdépodobnostni povahu kvantovych méfeni, av§ak nasledna vySetfovani, zejména
experimenty testujici Bellsovy nerovnosti, nepodpofily skryté proménné jako piimé feSeni
vyzev, které predstavuje kvantova mechanika, zatimco teorie skrytych proménnych
definitivné nevyfesily kvantovy klasicky konflikt, ziistavaji pfedmétem probihajiciho
pruzkum a debata ve 7?7 o této komunité si myslim své... komunité, jedna konkrétni
interpretace, kterd zahrnuje skryté proménné, je Bomanova mechanika pojmenovana po
fyzikovi Davidu Bomovi. Bomanova mechanika poskytuje deterministicky pohled na
kvantovy svét v této interpretaci ¢astice maji dobie definované polohy a trajektorie vedené
pilotnimi vinami, které urcuji jejich Mechanika pohybu Boman zpochybiiuje



pravdépodobnostni povahu kvantové mechaniky a naznacuje, Ze ¢astice mohou mit jak presné
polohy, tak hybnost souc¢asné, Ap x AX =1x1; nula x nekonecno =1x 1
http://www.hypothesis-of-universe.com/docs/c/c_027.jpg ackoli tato interpretace je
kontroverzni a neni vSeobecné pfijimana, predstavuje pokus uvést do souladu kvantovou
mechaniku s principem lokalni reality \interpretace mnoha svétfjl. Kvantova mechanika
navrzena Hughem Everem III v 50. letech 20. stoleti nabizi radikaln¢ odli$ny pohled na
sladéni kvantové mechaniky a mistni reality, podle této interpretace se kvantovy svét nedrzi
tradicniho determinismu nebo lokality, misto toho pfedpoklada, ze vSechny mozné kvantové
vysledky se vyskytuji oddélen¢ paralelné. Vesmiry v tomto pohledu kvantové méfeni vede k
tomu, ze se vesmir rozvétvuje do vice paralelnich realit, z nichz kazda odpovida jinému
vysledku méteni, zatimco interpretace mnoha svéta poskytuje jedine¢né fesSeni vyzev, které
predstavuje kvantovd mechanika, zavadi koncept témét nekone¢ného poctu paralelnich
vesmiry, které mohou byt narocné na konceptualizaci a experimentalni testovani, kodanska
interpretace kvantové mechaniky pojmenované po mésté, kde byla vyvinuta, ma odlisny
pristup, nepokousi se uvést kvantovou mechaniku do souladu s mistni realitou, ale misto toho
pfijima pravdépodobnostni a nelokalni povahu kvantového svéta v této interpretaci Kvantové
jevy jsou svou podstatou pravdépodobnostni a akt méfeni zhrouti kvantovy stav do jednoho z
moznych vysledkl, zdlraznuje, ze kvantova méfeni jsou ze své podstaty nejistd a miizeme
pouze piedpovidat pravdépodobnost, nikoli kone¢né vysledky. Kodariska interpretace uznava,
ze kvantova mechanika ptedstavuje vyzvy pro klasické predstavy o mistni realité, ale nesnazi
se toto napéti vytesit, misto toho pfijima kvantovy svét jako zasadné odlisny od klasické fise a
poskytuje rdmec pro vytvareni piesnych ptfedpovédi zalozenych na pravdépodobnostech,
ruznych interpretacich a ptistupech ke sladéni kvant. Mechanika a mistni realita zdiraziuji
spletitost kvantového svéta a probihajici debaty ve védecké komunité, kazda interpretace ma
sve vlastni filozoficke a praktické dusledky skryté teorie proménnych a mechanika buia maji
za cil obnovit determinismus a lokalizaci kvantové mechaniky, ale ¢eli vyzvam z
experimentalnich testll interpretace mnoha svétd, 1 kdyZ je koncepcné zajimava, zavadi
koncept rozsdhlého multivesmiru, ktery mize byt obtizné sladit s naS§imi kazdodennimi
zkuSenostmi, kodanska interpretace na druhé strané zahrnuje pravdépodobnostni povahu
kvantové mechaniky a poskytuje prakticky ramec pro pochopeni a pfedpovidani kvantovych
jevu, zatimco nemusi plné sladit kvantovou mechaniku s mistni ja osobné se nechci zamichat
do polospiritualnich seanci ..., k poplivani své osoby mam svou HDV realitou, podafilo se
mu popsat chovani ¢astic v kvantovém svete.

Diky za sledovani, pokud se vam to libi, stisknéte tlacitko ,,To se mi libi* ptihlasit se k odbéru
a klepnéte na upozornéni Bell pro dalsi informace
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