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-------------------- - —mmmmmememoee- ---- The great Nobel laureate
Steven Weinberg once said that physics thrives on crisis. And in 1989, he said physics was
short on crises. But luckily for us today, physics is full of them! In this episode, we will
discuss two of them: the Hubble tension and primordial magnetic fields. Enjoy!
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(01)- the great Nobel Laureate Steven Weinberg once said that physics thrives on crisis and
in 1989 he said physics was short on crises but luckily for us today physics is chock full of
them we're going to talk about possibly two Cosmic conundrums come along into the
impossible any sufficiently advanced technology is indistinguishable from Magic I've talked
with Adam Reese

Is there a primordial magnetic field?

another Nobel laurate about the so-called Hubble tension and that seems to indicate that the
agreements between the early Universe measurements of the Hubble constants and the late
Universe measurements of the Hubble constant differ difference that is irreconcilable now
astronomers have found a possible resolution to the Hubble tension that relies on nothing
more exotic than your kitchen's refrigerator magnet astronomers are used to measuring
magnetic fields they pervade the cosmos there's even a magnetic field of associated with your
body and birds use magnetic fields to navigate the Earth has a magnetic field the solar system
has a magnetic field our galaxy has a
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magnetic field the clusters of galaxies that we observe have magnetic fields the question is is
there a primordial or fundamental Cosmic primordial magnetic field recently a radio Galaxy
survey by the loar collaboration discovered a massive magnetic field pervading dozens or
maybe hundreds of galaxies and the question is how could you get such a ginormous magnetic
field pervading not just a single Galaxy but hundreds of or dozens of hundreds thousands of
galaxies at the same time what are Galaxy

What are galaxy clusters?

clusters and why are they so important to the study of magnetic field well Galaxy clusters are
the most massive of all Cosmic objects that are so-called gravitationally bound they're
associated in the same way that the Earth is associated with the Sun by the force of gravity
and they're in Motion in this case they're Associated by the forces primarily of gravity due to
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the dark matter that surrounds these galaxies and in fact their properties LED Z wikii back in
the 193 to conjecture the
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existence of so-called Dark Matter validated by Vera Rubin these Galaxy clusters grow by
creating small structures onto bigger ones in the process of gobbling up smaller and smaller
galaxies to make a more massive and massive Galaxy cluster uh they emit low frequency
radio wave emission and that's due to the charge particles mainly the electrons that move in
magnetic fields of these galaxies we can detect the motion of those electrons the emission in
the radio frequency and you that to as a proxy to measure the magnetic field that caused these
electrons to move with the accelerations that they're observed when the loar scientist as
discussed in this paper shown here described a measurement of this massive Galaxy cluster
they were overwhelmed by the size of the implied magnetic field permeating these Galaxy
clusters so they sought out computer simulations to predict how large a magnetic field a
cosmic cluster of galaxies should exhibit one possibility
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would be that it had been essentially created earlier on in the cosmic history maybe back
primordially closer to the Big Bang than ever thought possible before now this question has
bearing not only on the aspects of the formation of galaxies and clusters and their magnetic
fields but also on the problem of whether or not the universe's expansion rate is really
different at Early Times versus late times for if there were an early magnetic field in the
universe that could help to resolve why the measurements of the universe's expansion rate the
Hubble constant at Early Times via Cosmic micro background measurements differ so
violently with those what by latetime observers such as Adam Reese and Wendy Friedman
and others uh that measure the Hubble constant using galaxies as we observe them at low red
The impact and origin of cosmic magnetic fields

shift my colleague and friend Levon pag goian at Simon Frasier University suggested that we
might not need to appeal to Exotic physics the new type of of energy or mass or matter but
rather just to invoke something that we know and love from our kitchen refrigerator
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namely magnetic fields what magnet what about it cosmologists have known that magnetic
fields play an important role in all gravitationally bound systems but they didn't know if there
were any Unbound magnetic fields magnetic fields not associated with clusters and magnetic
fields have fascinated scientists since the year 1600 when the first scientific study by William
Gilbert uh looked at the properties of load Stones these are naturally occurring magneet rocks
that people had been using uh as compasses he conjectured back in the 1600s in his famous
book called the magnet uh that perhaps the magnetic force originates from a type of force

(01)- Velky laureat Nobelovy ceny Steven Weinberg jednou fekl, Ze fyzika prosperuje z
krizi a v roce 1989 tekl, Ze fyzika je na krize kratka, ale naStésti pro nas je dnes fyzika
pfeplnénd, budeme hovofit o moznych dvou kosmickych hlavolamech. Az do nemozného
jakakoli dostate¢né pokrocila technologie je k nerozeznani od magie, o které jsem mluvil s
Adamem Reesem. Existuje prvotni magnetické pole? Dalsi laureat Nobelovy ceny za
takzvané Hubbleovo napéti a zda se, ze to naznacuje, ze shody mezi méfenimi Hubbleovych
konstant [z raného vesmiru a m&fenimi Hubbleovy konstanty z pozdniho vesmiru| se lisi
rozdilem, ktery je neslucitelny, nyni astronomové nasli mozné feSeni. (*) Divodem naméfeni
ruznych hodnot miize byt realita v tom, ze ¢asoprostor se od Big Bangu rozbaluje, cili byl




v ranych dobach hodné kiivy a dnes je hodné nekiivy = rozbaleny. To znamena, Ze obé&
metody méfeni berou v potaz jiné pootoceni soustav pozorovanych objektd u horizontu
pozorovatelnosti. Hubbleovo napéti, které nespoléha na nic exotictéjsiho nez na magnet na
lednici ve vasi kuchyni, astronomové jsou zvykli méfit magneticka pole, ktera prostupuji
vesmirem, dokonce existuje magnetické pole spojené s vasim télem a ptaci pouzivaji
magnetické pole. Pole pro navigaci Zemé ma magnetické pole sluneéni soustava ma
magnetické pole naSe galaxie a
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magnetické pole kupy galaxii, které pozorujeme, maji magneticka pole, otazkou je, zda
existuje prvotni nebo fundamentélni kosmické prvotni magnetické pole, ano, mam ten
pocit..., s kazdou zménou kiivosti dimenzi se méni i magnetické pole...nedavno prizkum
radiové galaxie loarovou spolupraci objevil masivni magnetické pole prostupujici desitky
nebo mozna stovky galaxii a otdzkou je jak jste mohli dosadhnout tak obrovského
magnetického pole prostupujiciho nejen jedinou galaxii, ale stovkami nebo desitkami stovek
tisic galaxii ve stejnou dobu, co jsou galaxie? Kiivost dimenzi...Co jsou kupy galaxii? Ruzné
ktivé dimenze ... Kupy a pro€ jsou tak dualezité pro studium magnetického pole kupy galaxii
jsou nejhmotnéjsi ze vSech vesmirnych objektd, které jsou takzvané gravitacné vazany, jsou
spojeny stejnym zpisobem, jako je Zemé spojena se Sluncem silou gravitace, | ta se projevuje
a predvadi kfivostmi dimenzi ... a jsou v pohybu v tomto ptipad€ jsou spojeny primarné
gravitacnimi silami v disledku temné hmoty, ktera tyto galaxie obklopuje a ve skutenosti
jejich vlastnosti LED Zwiki zpét v roce 1933
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Existence takzvané potvrzena Verou Rubinovou To neni pravda -
https://www.hypothesis-of-universe.com/docs/eng/eng_130.pdf ; https://www.hypothesis-of-
universe.com/docs/c/c_489.ipg vzdalenost mezi hvézdami v galaxii se musi méfit po
oblouku, podle kiivosti dimenzi a tim padem vyjdou vypocty rychlosti na periferii galaxie jiné
a tim padem vyjde 1 mnozstvi hmoty jiné pro tsudek, Ze v galaxii chybi hmota a ze ji
,musime nahradit cernou hmotou®... tyto kupy galaxii rostou vytvafenim malych struktur na
vétsi v procesu pohlcovani mensich a menSich galaxii, aby se vytvofila masivngjsi a
hmotné&;jsi kupa galaxii, uh které vyzatuji nizkofrekvenéni radiové viny a to je zptisobeno
casticemi ndboje, hlavné elektrony, které se pohybuji v magnetickych polich téchto galaxii,
muizeme detekovat pohyb téchto elektronli emise na radiové frekvenci a vy to muizete jako
Proxy méfit magnetické pole, které zplisobilo, Ze se tyto elektrony pohybovaly s a zrychleni,
ktera jsou pozorovana, kdyz védci, jak je diskutovano v tomto ¢lanku, popsali méteni této
masivni kupy galaxii, byli ohromeni velikosti implikovaného magnetického pole
prostupujiciho t€émito kupami galaxii, takze hledali pocitacové simulace, aby predpovedéli,
jak velké magnetické pole by kosmicka kupa galaxii méla vykazovat jednu moznost
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bylo by to, ze byl v podstaté stvoien diive v kosmické historii, mozna byl prvotné blize k
velkému tfesku, nezZ se kdy diive povaZovalo za mozné, tato otdzka se tyka nejen aspektii
formovani galaxii a kup a jejich magnetickych poli, ale také o problému, zda se rychlost
rozpinani vesmiru skutecné lisi v ranych dobach a v pozdnich dobach, Ano, Hubble
méfil. Mé&fil nebo pocital Vzdalenost??... Hubble postavil linearni rovnici ¥=Ho.d |,
piicemz podle mée se vesmir od tfesku rozbaluje, rozbalovani je nelinearni
https://www.hypothesis-of-universe.com/docs/c/c_032.gif ; https://www.hypothesis-of-
universe.com/docs/c/c_239.jpg ; Cim bliz k Velkému tiesku, tim je globalni kiivost 3+3
Casoprostoru vyssi a tak Hubbleovo ,,d* ,,nabalené kiivosti* bude jiné neZ je realita v dobé
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»dnes“. A tak i,,v*“ bude jiné, nez si Hubble vymyslel. Podle mych ,,spekulativnich vypoctia*
je stati vesmiru 14,24 miliard let oproti chybnym vypocétim dnesnich fyzika 13,79 miliard
let. A nyni bude tézké postavit logickou scénu (mechanizmus) jak do sebe zapada realita
rychlosti ,,vlastniho rozbalovani* ¢asoprostoru s rychlosti svétla ,,tenkrat a nyni®, protoze
tenkrat brzo po BB byla kiivost ¢asoprostoru drasticky vysoka a jak tedy v ni letélo svétlo, jak
rychle a jak nyni kdyz uz je kfivost minimalni ( k = 0,0001). A posoudit jakou ,,rychlosti“ se
rozbaloval vesmir sm v ranych dobach a jakou dnes...A nutno jesté do scénafe jesté
zapocitat STR, ktera bezpochyby stoji nikoliv na jakési relativité, ale na pootaceni soustav
,leticiho® objektu a ,,stojiciho* Pozorovatele. Myslim, Ze v ranych dobéach byl ¢p ho66dné
ktivy a rozbalovani muselo byt ,,relativné* rychlé viici dnesnimu ¢p, ktery je uz témet
rozbaleny a tedy se rozbaluje ,,pomalu®. To vSe je potieba skloubit.

(...amé& uz boli hlava, ,..,

ptichazi povéstna stafecka demence, (ne)pocitam-li k tomu sve velké bolesti kloubu, cituji
doktorku: pokrocila gonantroza, revmatoidni artritida se synovitidou...atd... ) protoze
kdyby ve vesmiru existovalo rané magnetické pole, které by mohlo pomoci vyftesit, pro¢
méteni expanze vesmiru udava Hubbleovu konstantu pti Early Times pies kosmicka
mikropozad’ova se tak prudce 1isi od téch, ktera sleduji pozd&jsi pozorovatelé, < tu je
dalsi pochybeni fyziki, protoze ,,dnes* métime a) Pozici ,,dnes* + b) Pozici ,.,tenkrat®, po BB,
pticemz pravé fyzikové nepochopili STR, https://www.hypothesis-of-
universe.com/docs/eng/eng_216.pdf , Ze se v ni jedna o pootaceni soustav| Pozorovatele a
pozorovaného Objektu, a proto ta méfeni ,,dnes“ vykazuji dilatace (¢asu) a kontrakce (délky)
diky tomu pootaceni. A tim jsou hodnoty ,,cinknuté* - snimame z Horizontu
pozorovatelnosti jine intervaly — ,,velikost jednotky* nez mame ,.interval jednotky*
,,doma*...atd. Prosté je to $patné a nutno prehodnotit jako Adam Reese a Wendy Friedman
a dalsi, ktefi Hubbleovu konstantu pomoci galaxii, kdyZ je pozorujeme pii nizké
cervené. Ziejme tu autor mluvi o fudém posuvu. Vliv a vznik kosmickych magnetickych poli
posun muj kolega a piitel Levon Pag Goian na univerzité Simona Frasiera [navrhl, ze mozna
nebudeme muset apelovat na exotickou fyziku jako novy typ energie, \hmotnosti nebo hmotyL
(?1) ale spise jen vyvolat néco, co zname a milujeme z nasi kuchynské lednice.
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Jmenovité magneticka pole jaky magnet co s tim kosmologové védéli, ze magneticka pole
hraji dulezitou roli ve vSech gravitaéné vazanych systémech, ale nevédéli, zda existuji n¢jaka
nevazand magneticka pole magneticka pole nesouvisejici s kupami a magnetickymi poli
fascinuji védce jiz od r. Rok 1600, kdy se prvni védecka studie Williama Gilberta uh
zabyvala vlastnostmi zatézovych kamend, jedna se o pfirozené se vyskytujici magnetové
horniny, které lidé pouzivali jako kompasy, on se domnival v minulosti. Celému odstavci
nerozumim...1600 ve své slavné knize nazvané magnet uh, Ze moZna magneticka sila pochéazi
z ur€itého druhu sily

(02)- field that he called reminiscent of a soul oo uh but he correctly did summarize that the
Earth possesses a property that makes it effectively a great magnet and that load stones will
lock towards the poles of the earth now the question is can you get a non-am damic in other
words not a
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rotational generation Force for the magnetic field in the universe so magnetic fields are
ubiquitous they essentially are unblockable they can only be blocked by things like
superconductors and laboratory generated cancellation fields that we do use uh throughout our
experiments so you can't really Shield it so they pervade everything so they can reach out
across vast distances in the cosmos now an interesting study done over a decade ago
published what's called a lower limit on the amount of cosmic magnetism this is fascinating
by looking at the nonobservation of what are called tevv blazar and their Halos we don't see
an effect how one would expect to see around very distant blazars which are highly energetic
uh nuclei of active galaxies that these Blazers would produce a Halo due to positron electron
uh Annihilation that we've talked about in other videos uh but that phenomenon would lead to
a burst of gamma radiation
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that we should see surrounding these distant objects the fact that we don't observe these Halos
led to a lower limit on the amount of cosmic magnetic field energy present when these
Blazers are in their active phase this magnetic field would cause the Divergence of positron
electron pairs because they're opposite charge we could use that non-observation to say there
is a magnetic field close to these Blazers which themselves are at high red shift therefore there
is strong evidence for a minimum amount of cosmic magnetic field energy pervading our
universe now how did that get there that is of course an open question looking for the signals
as observed by loar that implies that these Galaxy clusters have enormous amounts of
magnetic energy and that they are also at Great distance and therefore great time and look
back sense from our observational vantage point on Earth so the low far team doesn't know
for sure what caused the magnetic field to permeate the filaments that they saw I should point
out that we in the microwave background Community are also very interested in the existence
of magnetic fields and in principle we could go far far back because the CMB is produced at a
time when the universe was only 0.3% of its current age or 380,000 years out of 14 billion
years roughly so we can perhaps go back to the very primordial essence of the universe using
the cosmic microwave background and this has been a hope for both my friend and colleague
leevon pag goian as well as my friend and colleague colleague tme vakas Pati at Arizona State
University back in 1991 tenme conjectured that magnetic fields could have Arisen during
what's known as the electro week phase transition this is the time roughly less than a
millisecond or two after the big bang when the electromagnetic force and the weak nuclear
force were unified into one force or before that they were unified and after that time period
after Electro week uh unification ended we then manifest different phenomena electricity
8:00

and magnetism whether or not the earliest magnetic field energy could produce a predictable
pattern in the primordial soup the primordial plasma protons and electrons if they could
actually spin up the very first magnetic fields this is another conjecture that has gone on for a
long time so we need to push back even farther back in time beyond the massive and
tremendous success of the loar instrument that can only probe you know out to Red shifts of a
few where these clusters of galaxies exist we need to go back factors of a thousand more in
red shift and that is potentially only observable using the cosmic microwave background to
detect

Detection methods

the existence of a primordial magnetic field using the cosmic microwave background
radiation we would employ its polarization and it's interesting all the successes of the CMB to
date have all been measured without application or appeal to using cnb's polarization but now



this could only be gotten out by measuring What's called the Faraday effect which is allied
with the biofrance effect that | spoke about in this video over here the amount of farity
rotation of the plane of electromagnetic polarization depends very crucially on the amount of
electrons that are present in a plasma but also the amount of magnetic field so you can directly
measure the strength of magnetism by measuring how much polarization rotation takes place
but looking for farity rotation in the cosmic microwave background radiation is no easy feat it
does require Ultra sensitive measurements of the cosmic microwave backgrounds em and B

(02)- pole, které nazval pripominajici dusi oo uh, ale spravné shrnul, ze Zem¢ ma vlastnost,
ktera z ni déla fakticky velky magnet a ze zatézové kameny se zamknou smérem k polim
Zemé, ted’ je otazka, mizete ziskat non-am damic jinymi slovy ne a
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rotacni generace. Sila pro magnetické pole ve vesmiru, takZe magneticka pole jsou
vSudypftitomnd, v podstaté jsou neblokovatelna, mohou byt blokovana pouze vécmi, jako jsou
supravodice a laboratorné generovand anulaéni pole, ktera pouzivame béhem naSich
experimentd, takze je nemlzete ve skutecnosti tak odstinit prostupuji v§im, takze se mohou
dostat na obrovské vzdalenosti ve vesmiru. Zajimava studie provedend pted vice nez deseti
lety zvetejnila to, cemu se fika spodni hranice mnozstvi kosmického magnetismu. Fascinujici
pii pohledu na nepozorovani toho, ¢emu se fika tev blazar a jejich halo, nevidime efekt, jaky
by se dalo oc¢ekavat, ze uvidi kolem velmi vzdalenych blazari, které jsou vysoce
energetickymi jadry aktivnich galaxii, diky nimz by tyto blejzry vytvofily halo. Pozitronovy
elektron uh. Anihilace, o které jsme mluvili v jinych videich, ale tento jev by vedl k vybuchu
gama zateni
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ze bychom méli vidét kolem téchto vzdalenych objektt, skutecnost, Ze tyto svatozare
nepozorujeme, vedla k niZz§imu limitu mnoZstvi energie kosmického magnetického pole
pritomného, kdyz jsou tyto blejzry ve své aktivni fazi, toto magnetické pole by zptsobilo
Divergenci pozitronového elektronu pary, protoZze maji opacny naboj, mohli bychom toto
nepozorovani pouzit k tomu, abychom tekli, ze blizko téchto blejzrii je magnetické pole, které
samy o sob¢ maji vysoky ¢erveny posun, takze existuje silny diikaz pro minimalni mnozstvi
energie kosmického magnetického pole prostupujici naSe vesmir nyni, jak se to tam dostalo,
to je samoziejm¢ oteviend otazka pii hledani signali pozorovanych loarem, coz naznacuje, ze
tyto kupy galaxii maji obrovské mnoZstvi magnetické energie a Ze jsou také ve velké
vzdalenosti, a proto skvély Cas a zpétny smysl z naSeho pozorovaciho stanovisté na Zemi,
takze nizkovzdaleny tym s jistotou nevi, co zpusobilo, ze magnetické pole proniklo vlakny,
které vidéli. V této pasazi vykladu jednak tomu moc nerozumim a jednak nevim moc o co jde
a druhdk je to téma, které je pro mlij model nezajimavé. Asi ukon¢im sviij komentat. Mél
bych zdlraznit, Ze my v komunité mikrovinného pozadi se také velmi zajimame 0 existenci
magnetického pole. Pole a v zasadé bychom mohli jit daleko do minulosti, protoze CMB je
produkovan v dobé, kdy byl vesmir pouze 0,3 % svého soucasného staii nebo zhruba 380 000
let ze 14 miliard let, takze se mozna mizeme vratit k samotné prapodstaté vesmiru pomoci
kosmického mikrovinného pozadi. A to byla nadé&je jak pro mého pfitele a kolegu Leevona
Pag Goiana, tak pro mého ptitele a kolegu Tme Vakase Patiho na Arizonské statni
univerzité v roce 1991 Tenme se domnival, Ze magneticka pole mohla vzniknout béhem toho,
co je znam¢ jako fazovy prechod elektro tydne, to je doba zhruba méné¢ nez milisekundu nebo
dvé po velkém tiesku, kdy se elektromagneticka sila a slaba jaderna sila sjednotily do jedné



sily nebo pted tim. Byly sjednoceny a po té dob¢ po skonceni Electro tydne uh sjednoceni se
u nas projevuji rizné jevy elekttiny
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a magnetismus, zda by nejranéjsi energie magnetického pole mohla vytvofit pfedvidatelny
vzor v prvotni polévce, protony a elektrony primordialni plazmy, pokud by skute¢né¢ dokazaly
roztoCit Upln€ prvni magnetickd pole, to je dalsi domnénka, ktera se traduje jiz dlouhou dobu,
takze Potiebujeme se posunout jesté dale zpét v Case za masivni a ohromny uspéch loarového
ptistroje, ktery dokaze pouze zkoumat, jak vite, cervené posuny nékolika malo mist, kde tyto
kupy galaxii existuji, musime vratit faktory zpét. Tisic dal§ich v cerveném posunu a to je
potencialn¢ pozorovatelné pouze pomoci kosmického mikrovinného pozadi k detekci.
Detekéni metody existenci prvotniho magnetického pole vyuzivajiciho kosmické mikrovinné
zateni na pozadi bychom pouzili jeho polarizaci a je zajimavé, ze vSechny dosavadni Gispéchy
CMB byly vsechny méfeny bez aplikace nebo pritazlivosti k pouziti polarizace CNB, ale nyni
to bylo mozné ziskat pouze métenim. To, Cemu se fika Faradaylv efekt, ktery je spojeny s
biofranceovym efektem, o kterém jsem mluvil v tomto videu, velikost rotace farity roviny
elektromagnetické polarizace zavisi velmi zasadné na velikosti elektronii, které jsou pfitomné
v plazmatu, ale také mnozstvi magnetického pole, takze mizete ptimo zméfit silu magnetismu
métenim toho, kolik polariza¢ni rotace probihd, ale hledat rotaci farity v kosmickém
mikrovlnném zéfeni na pozadi neni snadny tikol, vyZaduje to Ultra citlivd méteni kosmického
mikrovinného pozadi em a B

(03)- mode polarization States as well as the correlation between them and it is somewhat
degenerate with this type of barrent effect that we spoke about in earlier videos and we'll
continue to speak about nevertheless it is quite interesting that we can look for these
signatures in many many different wavelength regimes we can look at low frequency radio
emission we can look for Gap marray emission or the lack of gamma ray emission
surrounding these tev Blazers and that measurement can also be combined those
measurements and low
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frequency radio emission extremely high gamar Ray emission we can use that in combination
with millimeter wave microwave measurements such as that as going to be produced by the
Simon Observatory can combine to give us a narrower and narrower parameter space over
which Cosmic magnetism could arise so this is quite fascinating whether or not these
magnetic fields which are known to exist throughout the Cosmos on the smallest scales of you
and me all the way up to Cosmic Galaxy cluster ERS and perhaps even beyond that those
measurements could lead to an understanding of what happened at extremely early times as if
it weren't enough to go back billions of years with Galaxy clusters 8 billion years back to the
cosmic microwave background we could go back to perhaps microsc or maybe even billions
of a second after the big bang if indeed some phase transition is responsible for the origin of
matter so

How does this relate to the Hubble tension?

how does all of this relate to the so-called Hubble tension that exists

11:00

between cosmic microb background measurements of the universe's expansion rate 380,000
years after the big bang and the late time relatively late time say billions of years after the big
bang magnetic fields produce a very particular type of energy it's called a stress energy the



type of stress energy that's produced by an early magnetic field can also contribute to the fre
equations that we've talked about in previous videos and that can cause the universal
expansion rate which we call the Hubble constant it can cause that to vary over time and so
you can ask the Hubble constant today and you can compare it to what the Hubble constant
would be evaluated when the CNB was uh was produced 380,000 years after the big bang and
you compare those two and they are discrepant how does this come into play could be that
there was excess energy in the form of primordial magnetic fields that were again implanted
by an as yet unknown mechanism but these primordial magnetic fields would cause the
universe to expand somewhat faster at Early times and so we

Outro

12:00

could look and compare these two Co these Cosmic expansion rates and we could ask the
question as to whether or not the discrepancy is caused not by some exotic force or field
contestants Dark Energy evolving but it could be a very prosaic solution one that involves
12:16

you going no farther than your kitchen refrigerator to appreciate namely a primordial Cosmic
magnetic field

vvvvvv

1 naddle, nicméne¢ je docela zajimavé, Ze mizeme hledat tyto signatury v mnoha riznych
rezimech vlnovych délek, se miizeme podivat na nizkofrekvencni radiové emise, miizeme
hledat vyzatfovani Gap marray ?-? nebo nedostatek gama zaieni obklopujici tyto tev Blazery
a toto méteni lze také kombinovat s témito méfenimi a nizka

10:00

frekvencni radiové vyzarovani extrémné vysoké vyzafovani gama paprski, které mizeme
pouzit v kombinaci s mikrovlnnymi méfenimi na milimetrovych vinach, jako je méteni, které
bude produkovat Simonova observatof, aby nam poskytlo uzsi a uzsi prostor parametrt, nad
nimiZ by mohl vzniknout kosmicky magnetismus. je docela fascinujici, zda tato magneticka
pole, o kterych je znamo, Ze existuji v celém vesmiru na nejmenSich méfitcich vas a mé, aZ po
kupu kosmickych galaxii ERS a mozna jesté dal, by tato méfeni mohla vést k pochopeni toho,
co se stalo v extrémné ranych dobach, jako by nestacilo vratit se miliardy let zpét s kupami
galaxii 8 miliard let zpét na kosmické mikrovinné pozadi, ??? mohli bychom se vratit mozna
do mikrosc nebo mozna dokonce miliardy sekund po velkém tiesku pokud je skute¢né néjaky
fazovy prechod zodpovédny za vznik hmoty, tak

Jak to souvisi s Hubbleovym napétim?

jak to vSechno souvisi s takzvanym Hubbleovym napétim, které existuje

11:00

mezi méfenimi expanze vesmiru 380 000 let po velkém tfesku na pozadi kosmickych mikrobii
a pozdni dobou relativné pozd¢ fikaji, Ze miliardy let po velkém tfesku produkuji magneticka
pole velmi zvlastni typ energie, ktera se nazyva stresova energie, ?? typ stresové energie,
ktery je produkovan ranym magnetickym polem, mize také ptispét k rovnicim fre, o kterych
jsme mluvili v pfedchozich videich, a které mohou zpusobit univerzalni rychlost expanze,
kterou nazyvame Hubbleova konstanta, ani tento napad neni moudry, logicky a
napozorovany. Globalni rozpinani nebude konstantni pro rozumné kosmology mutize zptsobit,
ze se bude meénit Cas, €0, c0??, konstantni rychlost bude ménit ¢as??, a tak se dnes miizete



zeptat na Hubbleovu konstantu a mtizete ji porovnat s tim, jak by byla Hubbleova konstanta
vyhodnocena, kdyz CNB byla vyrobena 380 000 let po velkém tiesku a porovnate tyto dvé a
jsou v rozporu, ? jsou-li jiné jsou v rozporu??? jak k tomu doslo. Hra by mohla spo¢ivat v
tom, Ze existovala piebytecnd energie ve formé prvotnich magnetickych poli, ktera byla opét
implantovana dosud nezndmym mechanismem, ale tato prvotni magneticka pole by zptsobila,
ze se vesmir v ranych dobach rozpinal rozbaloval se, ponékud rychleji, a tak Outro co?
12:00
Mohli bychom se podivat a porovnat tyto dvé Cosmické miry expanze a mohli bychom si
polozit otazku, zda nesrovnalost neni zptisobena néjakou exotickou silou nebo polem
soutézicich Dark Energy, ale mohlo by to byt velmi prozaické feSeni, které zahrnuje
12:16
nejdete dale nez do vasi kuchynské lednice, abyste ocenili zejména prvotni kosmické
magnetické pole.

Rozhodné¢ si tu autor pomylil dvefe, kdyz tu vedl (posilnén alkoholem) vyklad o ,,vyieseni
Hubbleho napéti®.
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