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(01)- Physicists may have found a fifth force. Uh, that sounds exciting. And since it sounds
S0 exciting, you see it in headlines frequently, so frequently you probably wonder how
many of these fifth forces there are. And what’s a fifth force anyway? Could it really

exist? If it exists, is it good for anything? That’s what we’ll talk about today. Before we can
talk about the fifth force, we have to briefly talk about the first four forces. To our best
current knowledge, all matter in the universe is made of 25 particles. Physicists collect them
in the “standard model” that’s kind of like the periodic table for subatomic particles. These
25 particles are held together by four forces. That’s 1) gravity, apples falling down and all
that, 2) the electromagnetic force, that’s a combination of the electric and magnetic force
which really belong together, 3) the strong nuclear force that holds together atomic nuclei
against the electromagnetic force, and 4) the weak nuclear force that’s responsible for
nuclear decay. All other forces that we know, for example the van-der Waals force that keeps
atoms together in molecules, friction forces, muscle forces, these are all emergent forces.
That they are emergent means that they derive from those four fundamental forces. And that
those forces are fundamental means they are not emergent — they cannot be derived from
anything else. Or at least we don’t presently know anything simpler that they could be
derived from. Now, if you say that gravity is a force in the wrong company, someone might
point out that Einstein taught us gravity is not a force. Yes, that guy again. According to
Einstein, gravity is the effect of a curved space-time. Looks like a force, but isn’t one.
Indeed, that’s the reason why physicists, if they want to be very precise, will not speak of
four fundamental *forces, but of four fundamental interactions. But in reality, | hear them
talk about the gravitational force all the time, so | would say if you want to call gravity a
force, please go ahead, we all know what you mean. As you can tell already from that, what
physicists call a force doesn’t have a very precise definition. For example, the three forces
besides gravity — the electromagnetic and the strong and weak nuclear force — are similar in
that we know they are mediated by exchange particles. So that means if there is a force
between two particles, like, say, a positively charged proton and a negatively charged
electron, then you can understand that force as the exchange of another particle between
them. For the case of electromagnetism, that exchange particle is the photon, the quantum of
light. For the strong and weak nuclear force, we also have exchange particles. For the strong
nuclear force, those are called “gluons” because they “glue” quarks together, and for the
weak nuclear force, these are called the Z and W bosons. Gravity, again, is the odd one out.
We believe it has an exchange particle — that particle is called the “graviton” — but we don’t
know whether that particle actually exists, it’s never been measured. And on the other hand,
we have an exchange particle to which we don’t associate a force, and that’s the Higgs-
boson. The Higgs-boson is the particle that gives masses to the other particles. It does that by
interacting with those particles, and it acts pretty much like a force carrier. Indeed, some
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physicists *do* call the Higgs-exchange a force. But most of them don’t. The reason is that
the exchange particles of electromagnetism, the strong and weak nuclear force, and even
gravity, hypothetically, all come out of symmetry requirements. The Higgs-boson doesn’t.
That may not be a particularly good reason to not call it a force carrier, but that’s the
common terminology. Four fundamental forces, among them is gravity, which isn’t a force,
but not the Higgs-exchange, which is a force. Yes, it’s confusing. So what’s with that fifth
force? The fifth force is a hypothetical, new, fundamental force for which we don’t yet have
evidence.

(01)- Fyzici mozna nasli patou silu. To zni vzruSujici. A protoze to zni tak vzrusujici, vidite to
Casto v titulcich, takze se ¢asto asi divite, kolik téchto patych sil existuje. A co je to vlastné
pata sila? Mohlo by to opravdu existovat? Pokud existuje, je to na néco dobré? O tom si dnes
povime. Nez budeme moci hovofit 0 paté sile, musime kratce promluvit o prvnich étyfech
silach. Podle nasSich nejlepSich soucasnych znalosti je veSkera hmota ve vesmiru vytvoiena z
25 castic. Fyzici je shromazd'uji ve ,,standardnim modelu®, Viz tab. http://www.hypothesis-
of-universe.com/index.php?nav=ea ktery je néco jako periodicka tabulka subatomarnich
castic. Téchto 25 ¢astic je drzeno pohromadé ¢tyimi silami. To je 1) gravitace, padajici jablka
a to v8echno, 2) elektromagneticka sila, to je kombinace elektrické a magnetickeé sily, ktera
skute¢né patii k sobég, 3) silna jaderna sila, kterd drzi pohromadé atomova jadra proti
elektromagneticke sile, a 4 ) slaba jaderna sila, ktera je zodpovédna za jaderny rozpad.
Vsechny ostatni sily, které zname, napiiklad van-der Waalsova sila, ktera udrzuje atomy
pohromadé¢ v molekulach, tieci sily, svalové sily, to jsou vSechny vznikajici ,,odvozené* sily.
Jejich vznik znamena, Ze pochézeji z téchto ¢ty zakladnich sil. A Ze tyto sily jsou zakladni,
znamena to, ze nevznikaji - nelze je odvodit z ni¢eho jiného. Nebo alespon v soucasnosti
nevime nic jednodussiho, z ¢eho by se dalo odvodit. Nyni, kdyz fikate, Ze gravitace je sila ve
Spatné spole¢nosti, nékdo by mohl poukazat na to, ze nas Einstein uéil, Ze gravitace neni sila.
Ano, ten chlap znovu. Podle Einsteina je gravitace u¢inkem projevem zakiiveného
casoprostoru. Ostatni tii sily budou také projevem zaktiveného ¢asoprostoru, ovsem do
konfiguraci, které by se daly a mély popsat linearnimi interakcemi oproti gravitaci. Vypadé to
jako sila, ale neni. To je davod, pro¢ fyzici, pokud chtéji byt velmi piesni, nebudou hovofit o
Ctyrech zakladnich * silach, ale o ¢tyrech zakladnich interakcich. Ale ve skute¢nosti je porad
slysim mluvit o gravita¢ni sile, takze bych fekla, Ze pokud chcete gravitaci oznadit jako silu,
pokracujte, v§ichni vime, co tim myslite. Jak jiz z toho muzete zjistit, to, co fyzici nazyvaji
silou, nema ptilis piesnou definici. Napiiklad tfi sily kromé gravitace - elektromagneticka a
silnd a slaba jaderna sila - jsou podobné v tom, Ze vime, ze jsou zprostiedkovany vymeénnymi
casticemi. To znamena, Ze pokud mezi dvéma casticemi existuje sila, napiiklad kladné nabity
proton a zaporné nabity elektron, miazete tuto silu chapat jako vyménu jiné ¢astice mezi nimi.
a vymeénna castice v ,,nelinearni rovnici® preskakuje podobné¢ jako ,,horky brambor®, aby
udrzovala ,,rovnovahu® viz mé predstavy zde :
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Piedstava ,,horkého bramboru* ( stfidani symetrii s asymetriemi ) jak udrzet
,rovnovahu‘ mezi nerovnovaznymi stavy...¢ili néco jako ,,Schrodingerova Ziva a mrtva
kocka“ = ve ,,stop-stavu® ; Je to moje nematematické vyjadieni jak chapat a vyrovnavat
stavy symetrii se stavy asymetrickymi. Patii sem do této Skatulky ,,chapani* 1 Heisenbergtv
princip neurditosti = to vie je HORKY BRAMBOR, to vie, tato vize je fe§enim pro
spojeni QM a OTR.

Vesmir nezna rovnice, ve vesmiru neexistuje vyt'aty objem libovolné veliky, ve kterém by
vyla rovnovaha...a pokud na nepatrny interval Casu, tak se okamzZité tato rovnovaha méni

V nerovnovahu...; rovnice existuji jen na papire u pant védct, nikoliv ve vesmiru.

V piipadé elektromagnetismu je touto vymeénou ¢astice foton, kvantum svétla. Pro silnou a
slabou jadernou silu mame také vymeénné ¢astice. U silné jaderné sily se jim tika ,,gluony*,
protoze ,,lepi* kvarky dohromady, a u slabé jaderné sily se to nazyva Z a W bosony.
Gravitace je opét zvlastni. VEéfime, Ze ma vyménnou ¢astici - tato ¢astice se nazyva
,graviton* - ale nevime, zda tato ¢astice skutecn¢ existuje, nikdy nebyla nalezena. A na druhé
strané mame vymennou ¢astici, ke které neptidruzujeme silu, a to je Higgsav boson. Higgsiv
boson je ¢astice, ktera dodava hmotnost ostatnim casticim. Déla to tim, Ze interaguje s t€émito
¢asticemi, a funguje do znac¢né miry jako nosic sily. Né&kteti fyzici skute¢né nazyvaji
Higgsovou vymeénu silou. Ale vétsina z nich ne. Mij nazor na higgs-mechanizmus je tento :
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Duvodem je to, ze hypoteticky v§echny vymeénne ¢astice elektromagnetismu, silné a slaba
jaderna sila a dokonce i gravitace, vychazeji ze symetrickych [pozadavkd|. Pozadavky nema
vesmir, ale maji je fyzikové ,,z matematickych abstrakci . Higgsav boson ne. Higgs-boson
neni vyménna ¢astice, ten jen dodava hmotnost vsemu... ???? To nemusi byt zvlast’ dobry
davod, pro¢ jej nenazvat nosi¢em sily, ale to je bézna terminologie. TakZe pryyy neni nosicem
sily, ale je nosi¢em hmotnosti ( kterou ma 1 poté co ji odevzdal jiné ¢astici ) ( Jinak by jsme
uréité nalézali i Higgse, ktery uz svou hmotnost rozdal a je sam chudak... Cty#i zakladni sily,
mezi nimi gravitace, ktera neni silou, ale nikoli Higgsova vymeéna, ktera |je| silou. ?? Ano, je to
matouci. Ano, je. !! Ale vime, Ze kdyz si zarputily fyzik umane, ze Higgs-boson existuje
,protoze mu chybi* do standardniho modelu, tak ji najde za kazdou cenu ( matematicky ) (
experimentalné nasel jen ,,cosi“ co pryyy jsou rozpadové kousky které dosvédcuji existenci
higgse ) 1 kdyby ji mél hledat v Pekle. A co ta paté sila? Paté sila je hypotetickd, nova,
zakladni sila, pro kterou dosud nemame dukazy. A pro¢ se vlastné hleda ???

(02)- It we found it, it would be the biggest physics news in 100 years. That’s why it makes
frequently makes headlines. There isn’t one particular fifth force, but there’s a large number
of “fifth” forces that physicists have invented and that they’re now looking for. We know
that if a fifth force exists it’s difficult to observe, because otherwise we’d already have
noticed it. This means, this force either only becomes noticeable at very long distances — so
you’d see it in cosmology or astrophysics — or it become noticeable at very short distances,
and it’s hidden somewhere in the realm of particle physics. For example, the anomaly in the
muon g-2, could be a sign for a new force carrier, so it could be a fifth force. Or maybe not.
There is also a supposed anomaly in some nuclear transitions, which could be mediated by a
new particle, called X17, which would carry a fifth force. Or maybe not. Neither of these
anomalies are very compelling evidence, the most likely explanation in both cases is some
difficult nuclear physics. The most plausible case for a fifth force, | think, comes from the
observations we usually attribute to dark matter. Astrophysicists introduce dark matter
because they do see a force that’s acting on normal matter. The currently most widely
accepted hypothesis for this observation is that this force is just gravity, so an old force, if
you wish, but that instead there is some new type of matter. That doesn’t fit very well with
all observations, so it could be instead that it’s actually not just gravity, but indeed a new
force, and that would be a fifth force. Dark energy, too, is sometimes attributed to a fifth
force. But this isn’t really necessary to explain observations, at least not at the moment. If
we found evidence for such a new force, could we do anything with it? Almost certainly

not, at least not in the foreseeable future. The reason is, if such forces exist, their effects must
be very very small otherwise we’d have noticed them earlier. So, you most definitely

can’t use it for Yogic flying, or to pin your enemies to the wall. However, who knows, if we
do find a new force, maybe one day we’ll figure out something to do with it. It’s definitely
worth looking for. So, if you read headlines about a fifth force, that just means there’s some
anomalous observation which can be explained by a new fundamental interaction, most often
a new particle. It’s a catchy phrase, but really quite vague and not very informative.This
video was sponsored by Brilliant which is a website and app that offers interactive courses
on a large variety of topics in science, computer science, and mathematics. All their courses
challenge you with questions, so you can check your understanding along the way. If you
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need to freshen up your knowledge about forces, have a look for example at their course on
classical mechanics. It covers all the essentials: forces, energy, momentum, pressure, and so
on. It will give you a solid basis to understand modern physics. To support this channel and
learn more about brilliant go to brilliant dot org slash sabine and sign up for free. The first
200 subscribers using this link will get 20 percent off the annual premium subscription.
Thanks for watching, see you next week

(02)- Kdybychom to nasli, byla by to nejvétsi fyzikalni novinka za poslednich 100 let. Ale vy
najdete i Belzebuba ,.kdyZ ho potiebuje vase jesitna prestiz* Proto ¢asto déla titulky.
Neexistuje jedna konkrétni pata sila, ale existuje velké mnozstvi ,,patych* sil, které fyzici
vynalezli matematicky se daji vynalézat i ,,struny z Niceho* a které nyni hledaji. Vime, ze
pokud existuje pata sila, je tézké ji pozorovat, protoze jinak bychom si ji uz v§imli. Dtto ta
¢erna hmota...uz daddvno bychom ji observacné pozorovali, ale ona neexistuje. Existuji
pozorovani ktera se chybné vyhodnocuji To znamena, Ze tato sila se stane znatelnou pouze na
velmi dlouhé vzdalenosti - takze ji uvidite v kosmologii nebo astrofyzice - nebo se stane
znatelnou na velmi kratké vzdalenosti a je skryta v diie co vede do Pekla n¢kde v Fisi
casticové fyziky. Napiiklad anomalie v mionu g-2 by mohla byt anomalie ? jaka ? co kdyz se
najde vysvétleni které jesté nikdo nenavrhnul. Co kdyz ta anomalie je disledkem pootaceni
soustav (objektu a Pozorovatele) a tedy i ,.kfivenim dimenzi v lokalni soustavé ????...
znamenim pro novy nosi¢ sily, takze by to mohla byt pata sila. Nebo mozna ne. © Existuje
také [domngla anomalig v nékterych jadernych prechodech, které by mohla zprostiedkovat
[domnél4 nova &asticel zvana X17, na domnélé anomélie se hodi domnélé &astice, ze 277
Takovy navrh zvladne i studentik prvniho ro¢niku... ktera by nesla patou silu. Nebo mozZna
ne. Ani jedna z téchto anomalii neni pfilis presvédéivym diakazem, nejpravdépodobnéjsim
vysvétlenim v obou piipadech je né&jaka obtizna jaderna fyzika. Spis je zapotiebi piehodnotit
duvod, pro ktery nékdo vymyslel tu patou silu !! Nejpravdépodobnéjsi pripad pate sily,
myslim, pochazi z pozorovani, ktera obvykle ptipisujeme temné hmot¢. A to je ten hacek.
Pata sila ,,pochazi ze $patného vyhodnoceni dobrého pozorovani, které nabada pomatence

k existenci temné hmoty. Astrofyzici [zavad&ji temnou hmotu], protoze vidi silu, ne, nevidi ji
...jen chybné vyhodnocuji to, co vidi..ktera pasobi na normalni hmotu. Aktualng
nejrozsirenéjsi hypotézou pro toto pozorovani je, Ze tato sila je pouze gravitace, tedy stara
sila, pokud si piejete, ale ze misto toho existuje néjaky novy typ hmoty. To se ke v§em
pozorovanim piilis nehodi, takze by se mohlo stat, Ze to neni jen gravitace, ale skute¢né nova
sila, a to by byla pata sila. A kdyby ten belzebub mél rohy i na prdeli, byla by to skute¢nost
pro Sestou silu...Také temna energie se n¢kdy pripisuje pate sile. Temna energie bude néco
jiného, bude to ,,viici vakuum dimenzi, €ili péna kiivosti dimenzi Casoprostorovych* protoze
kiiveni samo o sob¢ je PRINCIPEM realizace = stavby hmotovych elementli v tomto
Vesmiru. Pak temna energie je onen ,,chaoticky stav kiivosti dimenzi ¢p veli¢in* ...proto pfi
rozpinani té energie ,,viiciho vakua‘“ piibyva, ale hustota je stale stejna Ale timto neni
opravdu nutné vysvétlovat pozorovani, alespon ne v tuto chvili. Myslim, Ze je potieba
vysvétlovat POZOROVANI do néjakého real-faktu, ovsem spravné. Pokud bychom nasli
dukaz pro takovou novou silu, mohli bychom s tim néco udélat? Temér urcité ne, alespon ne v
dohledné budoucnosti. Divodem je, Ze pokud takové sily existuji, jejich a¢inky musi byt
velmi malé, jinak bychom si je v§imli diive. Urcité jej tedy nemuzete pouzit k 1étani Yogic
nebo k ptipevnéni svych nepiatel ke zdi. Kdo vsak vi, pokud najdeme novou silu, mozna
jednoho dne piijdeme na to, abychom s tim néco udélali. Rozhodné to stoji za to hledat.
Rozhodné stoji za to hledat i jiné hypotézy jako je HDV. Pokud tedy ctete nadpisy o péteé sile,
znamena to, ze existuje n¢jaké neobvyklé pozorovani, pokud ¢tete o HDV znamena to, Ze
existuje néjaké nové vysvétleni vzniku hmoty...které Ize vysvétlit novou zakladni interakci,




nejcastéji novou ¢asticemi. ? Uz jich bylo vymysleno dost : wimpy, tachyony, gravitony,
axiony, ...1 mentiony...Zadny se nenaSel, ale usili bylo vynalozeno. Pro HDV se Usili nenaSlo
ani pro pouhé piecteni a zamysleni se. Je to chytlava fraze, ale opravdu docela vagni a malo
informativni. Toto video sponzorovala spole¢nost Brilliant, coz je web a aplikace nabizejici
interaktivni kurzy na $irokou $kalu témat z oblasti védy, vypocetni techniky a matematiky.
Vsechny jejich kurzy Vas vyzyvaji k otazkam, abyste si mohli béhem cesty ovéfit své
porozumeéni. Pokud si potiebujete osvézit znalosti o silach, podivejte se napiiklad na jejich
kurz klasické mechaniky. Pokryva vse podstatné : sily, energii, hybnost, tlak atd. Ziskate
pevny zaklad pro pochopeni moderni fyziky. Chcete-li podpofit tento kanal a dozvédét se vice
o skvelych, prejdéte na brilantni dot org slash sabine a zaregistrujte se zdarma. Prvnich 200
piedplatitelt vyuzivajicich tento odkaz ziska 20% slevu z ro¢niho prémiového piedplatného.
Dékujeme za sledovani, uvidime se pristi tyden.
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