String Theory's Leading Contender Disproven?
https://www.youtube.com/watch?v=krifXJLTfQk

String Theory's Leading Contender Suffers Critical Blow

Ptedni uchaze¢ Teorie strun utrpél kritickou ranu

Je smyckova kvantova gravitace mrtva? Pfedni uchazec o teorii strun, smy¢kova kvantova
gravitace (LQG), mozna praveé utrpél smrtelnou ranu. To je velmi neStastné, protoZe teorie
strun ma v oblasti teoretické fyziky vysokych energii téméf monopol, a jako u ¢ehokoli
jineho, monopol neni nikdy dobry. V tomto hlubokém ponoru rozbaluji vyznam LQG, jeho
disledky pro sjednoceni kvantové mechaniky s obecnou relativitou a potencialni smrtelnou
ranu, kterou nedévno utrpél. Uvazuji také o SirSich disledcich pro teoretické fyziky jako
Carlo Rovelli, Eric Weinstein, Stephen Wolfram a dalsi, pokud teorie strun ztistane
nezpochybnéna.
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(01)- BL quantum gravity clearly offers more testable predictions than String Theory I'm
listening amuse me for one thing we expect quanti SpaceTime to manifest itself as minute
differences in the speed of light for different colors boulder dash matter clearly consists of
tiny strings Carl San said that absence of evidence isn't evidence of absence but was he really
right the leading Contender to string theory |Loop quantum gravity] may have just suffered a
near-death experience and that came courtesy of evidence against Loop quantum gravity hi
there if you're new to my channel I'm Dr Brian keing I'm the Chancellor's distinguished
professor of physics at UC San dieo I'm an experimental cosmologist builds telescopes that
look for the tiniest effects in the fabric of SpaceTime including gravitational waves and
Cosmic bi fringant we talk about all sorts of things on this channel but today | want to talk
about a sad subject and that's the potential death of a once thought to be very promising
Theory called Loop quantum gravity which in my opinion may have just experienced the cagr
the death blow that makes it no longer in contention for a serious competitor to string theory
and that's a bad thing as we'll go into in this video whereas string theory is largely untested
and some say untestable Loop conm gravity has been tested and so far it's failed first off |
should say that I've had many proponents of loop gravity on this podcast and many enemies of
string theory but I think it's actually a very sad thing when a rival to string theory goes down
in flames as Loop quantum gravity recently did the reason for that is that string theory has an
almost Monopoly hold on theoretical high energy physics and for the same reason that it's not
good to have a monopoly when it comes to phone carriers or cable TV service providers or
mobile phone device makers having at least one competitor is always a good thing and it's sad
for me as an experimentalist to see Loop quantum gravity go away effectively and | know I'm
going to be spend less time on this subject going forward and more time perhaps thinking
more deeply about what it takes to overthrow String Theory What is loop quantum gravity
(LQG)? first of all what is loop quantum gravity it's a theoretical framework that aims to unify
quantum mechanics and general relativity providing a quantum theory of gravity this would
be useful in describing the extreme early Universe the Big Bang if it began with a singularity
classical general relativity breaks down quantum mechanics breaks down we can't unify them
together as well as with black holes at the core Singularity of a black hole so unlike other
views of SpaceTime that see the four-dimensional reality is continuous loop quantum gravity
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proposes that SpaceTime is composed of discrete finite Loops forming a network known as a
spin Network these Loops are quantized meaning they exist in minimal indivisible chunks
similar to the way that matter and energy are quantized into indivisible chunks in Quantum
accountings this approach eliminates singularities such as those found in black holes by
replacing them with ultra dense but compactified quantized SpaceTime chunks this potentially
offers new insights into the universe's structure both at the origin of the universe and in the
core Singularity of a black hole this provides a promising solution to the singularity problems
that have plague long sought after unification of quantum mechanics with the as yet classical
theory of gravity formulated by Einstein in his general theory relativity so far strength theory
has been considered the leading path to unification but It suffers from a lack of evidence in
fact there's whole memes online you can find with chapters in books titled the experimental
evidence for string theory and it's a blank page Loop conon gravity suggests that the speed of
light however might have a tiny frequency dependence at extremely high energies this would
challenge the special relativity's claim that light speed is constant for all wavelengths and all
frequencies in Loop cron of gravity this results from the fact that space time is quantized that
it has a granular structure at the plank scale this granularity can lead to what's known as
lorence invariance violation and this violation of the most fundamental principle of Relativity
going back to Galileo and then further improved upon by Einstein states that the speed of light
is a constant regardless of energy or reference frame you could be rotated you can do an
experiment on a Tuesday measuring the speed of light versus a Wednesday it should not
change but in Loop quantum gravity there are tiny violations in this closely held underpin of

(01)- BL kvantova gravitace jasné nabizi testovatelnéjsi predpovédi nez teorie strun.
Posloucham mé pobavi jednou véci, od kvanti SpaceTime ocekavame, Ze se projevi jako
nepatrné rozdily v rychlosti svétla pro rtizné barvy balvanita poml¢ka hmota se jasné sklada z
drobnych provazku. Carl San fekl, Ze absence ditkazi neni diikazem neptitomnosti, ale m¢l
opravdu pravdu, Ze hlavni uchazec o teorii strun Kvantova gravitace smycky mozna pravé
utrpéla zkuSenost blizko smrti a to pfislo s laskavym svolenim dikazi proti kvantové
gravitaci smycky. ,,Smycky ¢asoprostoru® jsou bali¢ky sbalenych dimenzi (i délkovych i
casovych) a ony uz presentuji samotné realné elementarni hmotové ¢astice. ahoj, pokud Jsem
na mém kanalu novy, jsem Dr Brian Keing. Jsem uznavany kancléiiv profesor fyziky na UC
San Diego. Jsem experimentalni kosmolog, ktery stavi dalekohledy, které hledaji ty nejmensi
efekty ve struktufe ¢asoprostoru, véetné gravitanich vin pokud se autor nepochvali sam
nikdo to za néj neudéla a Cosmic bi fringant, na tomto kanalu mluvime o nejriznéjSich
vécech, ale dnes chci mluvit o smutném tématu a to je potencialni smrt kdysi povazované za
velmi slibnou teorii nazyvanou smy&kova kvantova gravitace, ktera podle mého nazoru
mohla prave zazit cagr the smrtici ranu, diky které jiz neni ve sporu o vazné¢ho konkurenta
teorie strun, a to je Spatna véc, jak se budeme zabyvat v tomto videu, zatimco teorie strun je z
velké €asti nevyzkouSend a nékteti fikaji, Ze netestovatelnd byla testovana gravitace smycky
»Smycky casoprostoru‘ jsou balicky sbalenych dimenzi (i délkovych i Casovych) a ony uz
presentuji samotné realné elementarni hmotové ¢astice. a zatim je to Nejprve selhal Mél bych
fici, ze jsem mél v tomto podcastu mnoho zastancti smy¢kové gravitace a mnoho nepiatel
teorie strun, ale myslim si, ze je ve skute¢nosti velmi smutna véc, kdyz soupef teorie strun
zhasne v plamenech, jako to neddavno udélala kvantova gravitace smycky ,,Smycky
casoprostoru‘ jsou balicky sbalenych dimenzi (i délkovych i1 Casovych) a ony uz presentuji
samotné realné elementarni hmotové Castice. diivodem je, Ze teorie strun ma témet




monopolni vliv na teoretickou fyziku vysokych energii a ze stejného dtivodu, Ze neni dobré
mit monopol, pokud jde o telefonni operatory nebo poskytovatele sluzeb kabelové televize
nebo vyrobce mobilnich telefond, kteti maji alespon jeden konkurent je vzdy dobra véc a pro
m¢ jako experimentatora je smutné, kdyz vidim, jak kvantova gravitace Loop efektivné zmizi,
a vim, ze budu travit méné ¢asu na toto téma a vice ¢asu mozna hloubé&ji premyslet o tom, co
to znamena trva svrhnout teorii strun. Co je smyckova kvantova gravitace (LQG)? Za prvé, co
je smyckova kvantova gravitace, je to teoreticky ramec, ktery si klade za cil sjednotit
kvantovou mechaniku a obecnou teorii relativity poskytujici kvantovou teorii gravitace, coz
by bylo uzite¢né pii popisu extrémniho raného vesmiru Velkého tresku, pokud by zac¢inal
singularitou, pfelomy klasické obecné teorie relativity doll se rozpada kvantové mechanika,
nemuzeme je sjednotit dohromady, stejné jako s cernymi dirami v jadru Singularita ¢erné
diry, takze na rozdil od jinych pohledli na ¢asoprostor, které vidi ¢tyfrozmérnou realitu, je
nepretrzita smycka, kvantova gravitace navrhuje, aby se ¢asoprostor skladal z diskrétni
kone¢né smycky tvorici sit’ znimou jako spinova sit’ tyto smycky jsou kvantované, coz
znamena, ze existuji v minimalnich nedélitelnych kouscich smotané zabalené balicky dimenzi
na zakladni ptimé (pfimkové) dimenzi...; ,,Smycky Casoprostoru‘ jsou bali¢ky sbalenych
dimenzi (i délkovych i ¢asovych) a ony uz presentuji samotné realné elementarni hmotové
Castice. podobnym zpuisobem, jakym jsou hmota a energie kvantovany do nedélitelnych
kouskt v kvantovém ucetnictvi. Tento piistup eliminuje singularity, jako jsou ty nalezené v
cernych dirdch jejich nahrazeni ultra hustymi, ale zhutnénymi kvantovanymi ¢astmi.
SpaceTime, to potencidln¢ nabizi nové pohledy na strukturu vesmiru jak v pocatcich vesmiru,
tak v jadru Singularity ¢erné diry, coz poskytuje slibné feSeni problému singularity, které
dlouho hledaly. Sjednoceni kvantové mechaniky s dosud klasickou teorii gravitace, kterou
formuloval Einstein ve své obecné teorii relativity, byla zatim teorie sily povazovana za
vedouci cestu ke sjednoceni, ale trpi nedostatkem diikazii, ve skute¢nosti jsou na internetu
celé memy, které mliZete najit s kapitoly v knihach nazvané experimentalni dikazy teorie
strun a je to prazdna stranka Loop conon gravitace naznacuje, ze rychlost svétla by vSak
mohla mit malou frekvencni zavislost pfi extrémné vysokych energiich, coz by zpochybnilo
tvrzeni specialni relativity, Ze rychlost svétla je konstantni pro vSechny vinové délky a
vSechny frekvence v smyckovém cron gravitace to vyplyva ze skutecnosti, Ze ¢asoprostor je
kvantovan, Ze ma zrnitou strukturu na Grovni prkna, tato granularita mize vést k tomu, co
je znamé jako poruSeni Lorence invariance a toto poruSeni nejzakladnéjsiho principu
relativity. Zpét na Galileo a poté dale vylepseny Einsteinem uvadi, Ze rychlost svétla je
konstantni bez ohledu na energii nebo referen¢ni soustavu, mizete se otocit, miizete v tery
udélat experiment méteni rychlosti svétla oproti stfedy, nemélo by se to zménit, ale v
kvantové gravitaci Loop jsou v tomto Uzce drZzeném zakladu drobné poruseni??

(02)- all of physics known as Loren and variants and you won't get a constant speed
predicted not by general relativity but by special relativity it's even harder to break special
relativity but to see such minuscule effects you need to look for them in a very special
circumstance and you need to let these effects acrew and marinate in the SpaceTime foam of
our universe for a very long time think billions of years given enough Optical path link
enough Optical travel time the tiny effects no matter how small they are should acrew to be
observable and unless they don't exist in 2019 this led me and my late great colleague Andy
Friedman and our collaborators to look for Lorent invariance violation using cataloges of the
polarization properties of distant astronomical objects known as Blac objects if true Loop cron



gravity should produce a wavelength dependent rotation of the plane of linear polarization for
photons that results from what's called vacuum b refringence a different speed of light for a
different polarization States vertical polarization would travel faster or slower than horizontal
polarization and that would acre to create a rotation of the plane of linear polarization so in
Loop quantum gravity the higher energy photons could also travel slightly slower than lower
energy ones that exist near the plank energy scale this effect stems from the interactions with
the SpaceTime foam that produces a tiny effect but predictable at extremely high energies and
for many years decades even these effects were not observable because they required
observations of extremely dis objects producing extremely high energy photons in technical
terms the deviation from perfect Loren and Varian wouldn't be visible until you got to the
sixth order in frequency or energy expansions and there things stood for years as Loop quum
gravity was tested and found at least to be consistent with both the polarization properties that
Andy and | and our colleagues investigated and that previous experiments looking for
violations of laurentin variant until New evidence from the Lasso team challenges LQG
predictions that is just this month when a paper called stringent test of lorence invariance
violation from lasso observations of gamma ray burst 221 098 so this paper from a group
based in China that I've been in communication with poses a very significant if not fatal blow
to theories like Loop quantum gravity that predict Lorent invariance violations so let me
explain how this paper challenges most models of loop conal gravity lasso is an acurate it
stands for large high altitude air shower Observatory On a par with my bicep background
Imaging of cosmic extragalactic polarization acronym but that's for many other videos they
observe very high energy gamma ray signals from gamma ray burst that is denoted by its this
number 22109 a I'll just call it the grb the paper uses these observations to test for lorensen
variants by looking for time delays between the photon arrival times across different energy
levels or wavelengths the paper reports that the observations of this gamma ray burst placed
95% lower limits on quantum gravity energy scales that are more than 10 times the plank
energy for what are called linear Loren and Varian violation effects you could have quadratic
effects higher order effects but this one in particular is an improvement on previous effects
including the ones that I've worked on by factors of five to seven which doesn't sound like
much but actually when these effects are taken into account actually rules out a vast landscape
of the loop quantum gravity phas space so most models of loop quantum gravity predict this
Loren and variance will take place and that would manifest as these different time and energy
dependencies of the speed of light ordinarily you don't expect red light to get somewhere
faster than green light but in this case that could happen but again the effects have to be very
small that was already known but so that these observers did is use an extremely distant object
this grb and that should give enough time for a tiny effect no matter how small am to actually
acrew to produce a significant time delay but they didn't see that the paper reports that no
significant time delays were found in the arrival times of gamma rays extremely the highest
energy photons that exist that either means that Loop quantum gravity is wrong or if there are
any such effects of Lorent and Varian violation they must occur at energy scales far beyond
those accessible by lasso by r polarimetry at measurements and other loop quantum gravity at
best survives but only in a very very narrow range of possibilities these are some of the
highest energy tests of where you'd expect to see a Loren and variance violation resulting
from the underlying physics of reality being Loop quantum gravity and similar theories so it
seems like these are facing increased scrutiny String theory vs. loop quantum gravity I'm an



(02)- cela fyzika znama jako Lorentz a varianty a neziskate konstantni rychlost
predpovézenou ne obecnou relativitou, ale specidlni teorii relativity, je jeste tézsi prolomit
specialni teorii relativity, ale abyste vidéli takové nepatrné efekty, musite je hledat za velmi
zvlastnich okolnosti a je tfeba nechat tyto efekty nartistat a marinovat v ¢asoprostorové péné
naseho vesmiru po velmi dlouhou dobu, myslet na miliardy let, pokud je dostatek optického
spojeni dostatecn¢ dlouha doba optického cestovani, drobné efekty bez ohledu na to, jak malé
jsou, by mély nartst, aby byly pozorovatelné a pokud v roce 2019 neexistuji, m¢ a mého
zesnulého skvélého kolegu Andyho Friedmana a nase spolupracovniky to vedlo k hledani
poruseni Lorentzovy invariance pomoci katalogl polariza¢nich vlastnosti vzdalenych
astronomickych objektlti zndmych jako objekty Blac, pokud by skute¢na smyckova cron
gravitace ?? méla produkovat vinovou délku zavisla rotace roviny linearni polarizace pro
fotony, ktera je disledkem toho, cemu se fika vakuum b ?? lom, jina rychlost svétla pro jinou
polarizaci Stavy vertikalni polarizace by se pohybovala rychleji nebo pomaleji nez
horizontalni polarizace a to by vytvofilo rotaci roviny linedrni polarizace, takze v kvantové
gravitaci Loop by se fotony s vyssi energii mohly také pohybovat o néco pomaleji nez fotony
s niz$i energii, které existuji pobliz energetické stupnice prkna, tento efekt prameni z interakci
s p€nou SpaceTime, kterd vytvaii nepatrny efekt, ale pfedvidatelny pii extrémné vysokych
energiich a mnoho let a desetileti ani tyto efekty nebyly pozorovatelné, protoze vyzadovaly
pozorovani extrémné disovych objektl produkujicich fotony s extrémné vysokou energii,
technicky by odchylka od dokonalého Lorentze

a Variana nebyla viditelna, dokud byste se nedostali do Sestého fadu v expanzich frekvence
nebo energie a tam véci staly roky, kdyZ byla testovana gravitace Loop quum a bylo zjisténo,
7Ze je pfinejmensim v souladu s polariza¢nimi vlastnostmi, které jsme s Andym a naSimi
kolegy zkoumali, a s pfedchozimi experimenty hledajicimi poruseni Laurentinové varianty az
do Nové dikazy od tymu Lasso zpochybiuji LQG ptedpovédi praveé tento mésic, kdy ¢lanek
nazvany piisny test poruseni lorence invariance z pozorovani lasem gama zablesku 221 098,
takze tento dokument od skupiny sidlici v Cing, se kterou jsem komunikoval, pfedstavuje
velmi vyznamnou, ne-li smrtelnou ranu k teoriim, jako je smyc¢kova kvantova gravitace, které
ptedpovidaji poruseni Lorentzovy invariance, takZze mi dovolte vysvétlit, jak tento clanek
zpochybiiuje vétSinu modelt smyckové kuzelové gravitace laso je ptesné, to znamend velkou
vzduchovou sprchu ve vysoké nadmotské vysce Observatof Na stejné Girovni jako moje
bicepsové pozadi Zobrazeni kosmické extragalaktické polarizace zkratka, ale to je pro mnoho
dalSich videt, ktera pozoruji signdly gama zafeni s velmi vysokou energii z gama zablesku,
ktery je oznaen timto ¢islem 22109 a budu tomu fikat jen GRB papir pouZziva tato
pozorovani k testovani lorensenovych variant hledanim ¢asu zpozdéni mezi dobami piichodu
fotonil na riznych energetickych trovnich nebo vinovych délkach ¢lanek uvadi, ze
energetické stupnice, které jsou vice nez 10krat vétsi nez energie prkna pro to, co se nazyva
linearni Loren a Varian. Efekty poruSeni mtizete mit kvadratické efekty efekty vyssiho fadu,
ale tento konkrétn¢ je vylepSenim piedchozich efektl, véetné téch, na kterych jsem pracoval,
faktorem pét az sedm, coz nezni moc, ale ve skutecnosti, kdyz se tyto efekty vezmou v ivahu
ve skutecnosti vylu€uje rozsahlou krajinu smyckové kvantové gravitace fazoveho prostoru,
takze vétsina modeld smyckové kvantové gravitace predpovida, ze k tomuto Lorentzovi a
rozptylu dojde, a to by se projevilo jako tyto rizné ¢asové a energetické zavislosti rychlosti
svétla, které béZné nemate. Neocekadvam, Ze se Cervené svétlo dostane nékam rychleji nez
zelené svétlo, ale v tomto pfipadé by se to mohlo stat, ale opét musi byt efekty velmi malé,
coz jiz bylo znamo, ale aby tito pozorovatelé udélali, je pouziti extrémné vzdaleného objektu



tohoto GRB a to by m¢lo poskytnout dostatek ¢as pro nepatrny efekt bez ohledu na to, jak
maly jsem ve skute¢nosti narostl, aby se vytvofilo vyznamné ¢asové zpozdéni, ale nevidéli, ze
papir uvadi, ze nebyla nalezena Zadna vyznamna casova zpozdéni v dob¢ prichodu gama
zateni extrémné nejvyssi energie fotont, které existuji to bud’ znamena, ze kvantova gravitace
smycky je chybna, nebo pokud existuji néjaké takové ucinky poruseni Lorenta a Variana,
musi se objevit na energetickych méfitcich daleko za t€mi, které jsou dostupné lasem pomoci
polarimetrie pii méfeni a dal§i smyckova kvantova gravitace v nejlepSim piipade piezije, ale
pouze v velmi, velmi Gzky rozsah moznosti, to jsou nékteré z nejvyssich energetickych testu,
kde byste o¢ekavali naruseni Lorentze a rozptylu vyplyvajici z toho, ze zakladni fyzikou
reality je kvantova gravitace smycky ,,Smycky ¢asoprostoru® jsou bali¢ky sbalenych
dimenzi (i délkovych i ¢asovych) a ony uz presentuji samotné realné elementarni hmotové
castice. a podobné teorie, takze se zda, ze ¢eli zvysené kontrole. Teorie strun vs. smyckova
kvantova gravitace Jsem an

(03)- experimentalist | like to look at hard data and there string theory is a distant second to
Loop quantum gravity because it doesn't make any observable predictions | know | know |
had cun vafa on 2 or 3 years ago for his wonderful book puzzles to unlock the universe and in
that interview camon gave me an exclusive scoop he said no Brian you're wrong string the
does predict experimentally observable quantities | said oh really C that's the first I've heard
of it I have to rewrite these joke memes on the internet that would be a revolution he said no
no no string theory predicts the mass of the electron has to be 10 Theus 30th of a plank mass
or 10 to the plus 30 of the plank Mass something like that some huge range of mass scales so
such that it's almost making no prediction at all be like me saying to you you have to be
greater than 1 gr and less than a thOOO kilog okay it's true it's accurate and that's correct but it
has zero precision and if you can't have Precision accuracy is meaningless as an
experimentalist | like when a theory makes a prediction my job is to not prove theorist right
it's to disprove everybody else and the results of the lasso team seem to suggest that theories
that produce Loren and variance violation are essentially ruled out and | had a communication
with the author of the paper about just that fact Now it only rules out the so-call linear aspect
but again I'm sure our clever colleagues like past guest on the podcast Carla relli one of the
foremost Champions today of loop quantum gravity will find ways to escape the bounds that
are presented but the non-observation this null result of the effects of these tiny Loops in
SpaceTime and spin Network Fone this is a strong blow to such theories Outro and again |
personally hope for an alternative to strength Theory I've talked a lot on on this channel about
ways you could test theories I've been in communication with proponents of alternative
theories like Steven Wolfram and Eric Weinstein how you could test their model what
specific experimentally observable falsifiable pieces of evidence could be found to refute not
prove them but to refute them and so far we haven't uh fully fleshed out the predictive power
of those models let me know in the comments what do you think about this death blow is it as
bad as it seems for luk quantum gravity should there be another alternative and if so what
would it look like don't forget to subscribe to this channel it's the smallest price | can charge
for tuition in this beautiful free University and click here for a playlist of theories of
everything including Loop quantum gravity geometric Unity Le's E8 and many more see you
next time into the
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Impossible

(03)- experimentator Rad se divam na tvrda data a tam je teorie strun vzdalena sekundé
kvantové gravitaci Loop, protoze neposkytuje zadné pozorovatelné predpovédi. Knizni
hadanky k odemknuti vesmiru a v tom rozhovoru mi camon dal exkluzivni nabérak fekl ne
Briane, myli§ se, fetézec, ktery predpovida experimentalné pozorovatelné veli¢iny Rekl jsem
oh opravdu C, to jsem slySel poprvé, musim je piepsat vtipné memy na internetu, ze by to
byla revoluce tekl ne ne, zadna teorie strun ptredpovida, ze hmotnost elektronu musi byt 10
Theus 30 hmotnosti desky nebo 10 az 30 hmotnosti desky néco takového néjaky obrovsky
rozsah hmotnostni méfitka tak, ze to skoro viibec nepiedpovida, bud'te jako ja, kdyz vam
fikam, ze musite byt vétsi nez 1 g a méné nez 0000 kilo, dobfe, je to pravda, je to pfesné a to
je spravné, ale ma to nulovou piesnost a pokud muizete' mit piesnost pfesnost nema pro
experimentatora Zadny vyznam. Mam rad, kdyz teorie pfedpovidd, mym ukolem je nedokézat
teoretikim pravdu, ale vyvratit vSechny ostatni, a vysledky tymu laso naznacuyji, Ze teorie,
které vedou k poruSeni Lorentzova rozptylu, jsou v podstaté vylouceno a pravé o tomto faktu
jsem komunikoval s autorem ¢lanku. Nyni to vylu€uje pouze takzvany linedrni aspekt, ale
opét jsem si jisty, ze nasi chytii kolegové jako minuly host podcastu Carl Rovelli jedna z
ptednich Sampionek dnes$ni smy€kova kvantova gravitace najde zplsoby, jak uniknout z
prezentovanych mezi, ale nepozorovani tohoto nulového vysledku ucinku téchto malych
smycek v ¢asoprostoru. ,,.Smycky ¢asoprostoru® jsou balicky sbalenych dimenzi a ony uz
presentuji samotné realné elementarni hmotové ¢astice. http://www.hypothesis-of-
universe.com/docs/c/c_411.jpg ; A spin Network Fone je silna rana pro takové teorie Outro a
znovu osobn¢ doufam pro alternativu k teorii sily. Na tomto kanalu jsem hodn¢ mluvil o
zpusobech, jak byste mohli testovat teorie. Komunikoval jsem se zastanci alternativnich
teorii, jako jsou Steven Wolfram a Eric Weinstein, jak byste mohli otestovat jejich model,
jaké konkrétni experimentalné pozorovatelné falzifikovatelné Diikazy by se daly najit, aby je
vyvratily, ne je dokdzaly, ale aby je vyvratily, a zatim jsme pln€ nerozvinuli prediktivni silu
téchto modelii, dejte mi védet v komentarich, co si myslite o této smrtelné rané, je to tak
Spatné jak se zda pro luk kvantovou gravitaci, mela by existovat jina alternativa, ano, je to
HDV a pokud ano, jak by to vypadalo, takhle = http://www.hypothesis-of-
universe.com/index.php?nav=e ; mam zablokovany pfistup do diskusi na vS§ech YouTube od
zufivel, kteti nenavidi meé 1 mou HDV... ; Neni nikoho, kdo by zabojoval s odstranénim mé
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uctovat za skolné v této krasné bezplatné univerzit€ a kliknéte sem pro seznam skladeb teorie
vSeho vcetné Loop kvantové gravitace geometrické Unity Le's E8 a mnoha dalSich, uvidime
se pristé v
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