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(01)- [Music] Hi everybody thanks for coming for this talk i've taken some inspiration from a
leonard cohen quote that you've probably heard there is a crack in everything that's how the
light gets in and so jumping off from that i want to talk about the cracks in the foundations of
physics in the foundations of physics we have theories that are extremely well confirmed by
observational evidence but they also have some shortcomings so we have some puzzles that
we know really really need an answer and i briefly want to go through what i think are the
most pressing problems in the foundations of physics um that's for starters there's dark matter
which you've probably heard of so if we look out into the cosmos and we look at stars in our
own galaxy or other galaxies or galaxy clusters then we have trouble explaining what we are
seeing there if we only use the type of matter that we have experimentally found here on earth
so um it doesn't really matter if we are looking at the velocities of galaxies and galaxy clusters
or the cosmic microwave background or just the overall galactic filaments the way that they
are forming it's just not working out properly in our theories and so one of the solutions that
physicists have come up with is to say well there has to be a new kind of matter that's out
there in the cosmos which is called dark matter and though it's not a particularly great name
uh it would be better to call it transparent dark matter because it it's not that it absorbs light it
does not interact with light at all so that that's a way to reconcile the observations with our
theories it's not the only way another way to do that is to postulate that actually gravity works
differently than einstein taught us and that's called modified gravity either way there's there's
something in our theories that we are missing and uh we need a solution to that um possibly
connected to that is the problem that we don't know what the quantum properties of space and
time are we do have theories for matter that is described by quantum mechanics or more
specifically by quantum field theories so we know that particles have quantum properties and
they can do weird things like being in two places at the same time and they obey heisenberg's
uncertainty principle we also know as albert einstein taught us that matter or more generally
all kinds of energy causes space and time to curve so the problem is if you have a piece of
metal like a little particle that has quantum properties and is kind of neither really here nor
there but actually in two places at the same time then what happens with the curvature of
space-time einstein's theory of general relativity can't tell us because it doesn't know anything
about quantum properties so that's a problem it's just mathematically it's an inconsistency that
requires a solution one of the ways to resolve this problem is to quantize space and time and
obtain what what's normally called a theory of quantum gravity um which we don't have yet
um another possibility is that there's something about um quantum theories that we don't
understand so that's the other way uh to potentially resolve this problem no one really knows
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how to do it and then let me name a third problem which is that in in quantum mechanics we
don't really know how measurements work so quantum mechanics is a theory for for small
things basically um in principle it also applies to large things but in in these cases the effects
are so small that we can't observe them so for practical purposes it's a theory for small stuff
like single particles maybe atoms and the problem is in this theory the measurement process is
kind of not properly described it's just there exomatically in the theory um we use something
that's called a measurement and then we calculate the probability for getting a particular
outcome but the theory does not actually explain what the measurement is so if quantum
mechanics

(01)- Ahoj vsichni, dékuji, Ze jste prisli na tento proslov v zakladech fyziky v zékladech
fyziky mame teorie, které jsou extrémné dobte potvrzeny observacnimi dukazy, ale maji také
nékteré nedostatky, takze mame né&jaké hadanky, o kterych vime, Ze opravdu potiebujeme
odpoveéd a kratce chei projit tim, co si myslim ze jsou nejnaléhavéjsi problémy v zakladech
fyziky, to je pro zacate¢niky temné hmota, o které jste pravdépodobné slyseli, takze pokud se
podivdme do vesmiru a podivame se na hvézdy v nasi vlastni galaxii nebo jinych galaxiich
nebo galaktickych shlucich, pak mame potize s vysvétlenim toho, co tam vidime, pokud
pouzijeme pouze typ hmoty, ktery jsme experimentalné nasli zde na Zemi, takze na tom
nezalezi, pokud se divame na rychlosti galaxii a shluky galaxii nebo kosmické mikrovinné
pozadi nebo jen celkova galakticka vlakna zputisob, jakym se formuji, prosté v nasich teoriich
nefunguje spravng,
Proti temné hmoté mam tyto ndzory a odkazy na n¢ :
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a tak jednim z feSeni, s nimiz fyzici pfisli, je Fici, ze musi existovat novy druh hmoty, to neni
feSeni ani vyfeSeni Ktera je venku v kosmu a ktera se nazyva temna hmota a ackoli to neni
nijak zv1ast’ skvélé jméno, bylo by lepsi fikat transparentni temna hmota, protoze to neni tak,
ze pohlcuje svétlo, vibec neinteraguje se svétlem, takze Ze to je zpusob, jak sladit pozorovani
s nasimi teoriemi, neni to jediny zpasob, jak to ud¢lat, je postulovat, ze gravitace ve
skute¢nosti funguje jinak, nez nas ucil einstein, a tomu se fika modifikovana gravitace, at’ uz
Je to jakkoli, v nasich teoriich je néco, co nam chybi Jednim z ,,modifikovanych® navrhu
gravitace je muj, kde se domnivam, ze fyzikové ¢ini chybu kdyz pii zjistovani divodu ,,proc¢
se ramena galaxii pohybuji rychleji nez by mély* Ze dosazuji do Newtonovy rovnice F =G.
M.m/r? zator vzdalenost piimou mezi dvémi t&lesy, kdezto v galaxii je uz tak velka
kiivost Casoprostoru ( z nasi pozorovatelny ) Ze je nutno dosazovat za tu tisecku vzdéalenost

v oblouku, nikoliv vzdalenost nejkratsi. a eh, potiebujeme feseni toho problému, ktery by s
tim mohl souviset, je problém, Ze nevime, jaké jsou kvantové vlastnosti prostoru a ¢asu,
mame teorie f nebo hmota, ktera je popsana kvantovou mechanikou nebo konkrétnéji teoriemi
kvantového pole, takze vime, ze ¢astice maji kvantove vlastnosti a mohou délat divné véci,
jako jsou byt na dvou mistech souc¢asné, a dodrzovat Heisenbergtiv princip neurcitosti, ktery
zname také jako Albert Einstein nas naucil, ze hmota nebo obecné&ji v§echny druhy energie
zpusobuji kiivku prostoru a ¢asu, takze problém je, takze problém je Ze také nevzali fyzikové
m8§j navrh v Gvahu a jsou k nému slepi. ( uz od r. 2001, kdy jsem ho dal na interntet poprvé )
pokud mate kousek kovu jako malou ¢astici, ktera ma kvantové vlastnosti a neni tak n¢jak ani
tady, ani tam, ale ve skute¢nosti na dvou mistech zaroven to, co se stane se zakiivenim
einsteinovy teorie obecne relativity ¢asoprostoru, ndm to nemuze fict, protoze nevi nic o
kvantovych vlastnostech, takze to je problém, je to jen matematicky, je to nekonzistence,
ktera vyzaduje feSeni, které je jednim z zpusoby, jak vyfesit tento problém, je kvantizovat
prostor a ¢as a ziskat to, co se bézné nazyva teorie kvantové gravitace a co se tim zjisti kdyz
se bude ,.kvantizovat® ¢as a prostor ? um, kterou jest¢ nemame um an dal§i moznost je, Ze
existuje néco o um kvantovych teoriich, kterym nerozumime, to je mozné, ale co to ma
spole¢ného s tim, ze pry v galaxiich chybi hmota neb to fika ,,dosazovani* do Newtona, t;.
aby se chovaly podle Newtona ? takze to je jiny zptsob, jak potencialné vyiesit tento
problém, nikdo opravdu nevi, jak to udé¢lat, a pak mi dovolte pojmenovat treti problém, ktery
je v kvantové mechanice opravdu nevime, jak méfeni funguji, takZze kvantova mechanika je
teorii pro malé véci, v zasadeé um, v z&sadg plati i pro velké véci, pro¢ nevyfesit piechod od
kvantové mechaniky ke gravitaci ,,rozbalovavanim dimenzi ¢p* ?? ... protoze 1 pole fyzikalni
i hmota je postavena z , kiivych dimenzi 3+3D ¢asoprostoru® ale v téchto ptipadech jsou
efekty tak malé, Ze je nemuzeme pozorovat pro praktické Gcely je to teorie pro malé véci, jako
jsou jednotlivé ¢astice, mozna atomy, a problém je v této teorii, ano, ziejmé je..ze proces
meéteni neni tak spravné popsan, jen tam exomaticky v teorii um pouzijeme néco, ¢emu se fika
meéteni, a pak vypocitame pravdépodobnost ziskani konkrétni vysledek, ale teorie ve
skute¢nosti nevysvétluje, o jaké méteni jde, pokud jde o kvantovou mechaniku

(02)- was a theory for small particles and your measurement apparatus is made of these small
particles and the theory should actually tell you just what a measurement is and how it works
but it doesn't um so this is another of the cracks in the foundations of physics uh before i go
on i want to tell you a little bit more precisely what i mean by foundations of physics um what
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i mean with that is a particular area of physics so physics has a lot of different areas that are
the areas that i'm not talking about for example there's um solid state physics condensed
metaphysics atomic physics nuclear physics optics quantum optics plasma physics and so on
and so forth so so that's all parts of physics that i'm not talking about i'm talking about those
areas of physics where we deal with the natural laws that can for all we presently know not be
derived from any underlying theory and that's general relativity which i already talked about
that's einstein’s theory which tells us that gravity is really an effect of the curvature of space
and time and then on the other side we have the theory for the matter in the universe which is
quantum mechanics or quantum field theories and the particular properties of the particles and
their interactions that are collected in what's called the standard model of particle physics now
what's happening in these areas uh not a lot general relativity is more than 100 years old and
the the development of the standard model was largely completed in the mid 1970s and ever
since then the foundations of physics have remained unchanged so we have added some
constants to those theories for example you may have heard that 20 years ago it was
discovered that the cosmological constant which is a constant of nature is not zero as has had
been assumed for a long time but it's actually small and has a positive value um the
cosmological constant determines the expansion of the universe so if it's um positive it means
that the universe is not only expanding but that this expansions are actually speeding up um so
we have added this constant to general relativity um but actually it was already introduced
originally by einstein so it's it's definitely not a new thing um in this in the standard model um
we have added masses for a particle that's called the neutrino but the theory for this um goes
back to the 1950s there also in the 1970s there were several of the particles of the standard
model that had not yet been experimentally confirmed um it's taken until um the mid-90s to
observe um all the quarks that are in the standard model and the final particle in the standard
model uh was experimentally confirmed in 20 and 12 that's the so-called higgs boson but also
in this case the theory goes actually back to the 1960s so um you know um we we have not
made any progress uh on these big problems the cracks on the foundations that i was talking
about um earlier how have physicists reacted to that well there's a lot of talk about crisis crisis
crisis in particular if you look in the media but if you talk to physicists and uh you know i
would encourage you to to to do that you know if you run into a physicist ask them they will
probably um try to tell you that there's no such thing as a crisis in the foundations of physics
and one of the one of the main reason i think why they would say that is that if you're yourself
working in a particular area then it certainly looks like there's a lot happening because there
are always papers being written their conference is being held you know there are seminars
that you go through and you have very engaging uh conversations and so on so so if if it's
happening right in front of your nose and it looks like um there's really um a lot progress
being made but nothing seems to be coming out of it um the other the other thing that
emphasis always tell me um is that i'm just too impatient you know why all this talk about
stagnation these are really tough problems and it just takes some time to figure out how the
universe works and everyone has their own favorite example that they name here for example
it took 100 years from the discovery of atomic spectrolines to them ultimately being explained
due to quantum mechanics so the discovery was around in the 1820s and then they were
explained around the 1920s

(02)- byla teorie pro malé castice a vas méfici pristroj je vyroben z téchto malych ¢astic a
teorie by vdm méla vlastné fici, co je to méteni a jak funguje, ale neumi to, takze toto je dalsi
z trhlin v zékladech fyziky eh, nez pujdu dal, chci ti trochu presnéji fict, co mam na mysli pod
zaklady fyziky, hm, ¢im tim myslim konkrétni oblast fyziky, takze fyzika ma mnoho raznych
oblasti, které jsou oblastmi, které jsem nemluvim naptiklad o fyzice pevnych latek



kondenzovana metafyzika atomova fyzika jaderna fyzika optika kvantova optika fyzika
plazmatu a tak dale a tak dale, takZe to jsou vSechny ¢asti fyziky, o kterych nemluvim,
mluvim o téch dvou oblastech fyziky o QM a OTR kde se zabyvame piirodnimi zakony, které
pro vSechny v sou¢asné dob¢ vime, Ze nelze odvodit ze zadné zakladni teorie, a to je obecna
relativita, o které jsem jiz mluvil, to je Einsteinova teorie, kterd nam tikd, Ze gravitace je ve
skute¢nosti G¢inek zakiiveni prostoru a ¢asu a pak na druhé strané mame teorii pro hmotu ve
vesmiru, kterou je kvantova mechanika nebo teorie kvantového pole a konkrétni vlastnosti
Castic a jejich interakce, které se shromazd'uji v tzv. standardni model ¢asticove fyziky, a tu je
nutno piechodnotit teorii stavby hmoty, podle HDV.co se nyni d¢je v téchto oblastech, neni
mnoho obecné relativity staré vice nez 100 let a vyvoj standardniho modelu byl z velké ¢asti
dokoncen v poloviné 70. let a od té doby zustaly zaklady fyziky nezménény, vyvo] modelu
elementarnich Castic a jejich interakci, ovSem ,,model* netesil ,,z cehoZe ty el. ¢astice jsou™ ;
pouze strunova teorie si to dala za ukol, ale nedoiesila...Takze ,,SM je pouze sefazeni a
roztiidéni castic* podle jejich vlastnosti a funkeci. .. Takze Model Standardniho Modelu neni
dokoncen takze k témto teoriim jsme piidali nékolik konstant, napiiklad jste mozna slyseli,
ze pred 20 lety bylo objeveno, ze kosmologicka konstanta, ktera je prirodni konstantou, neni
nula, jak se predpokladalo po dlouhou dobu, ale je ve skute¢nosti mala a ma kladna hodnota
um, kosmologicka konstanta uréuje rozpinani vesmiru, takze pokud je um pozitivni, znamené
to, Ze vesmir se nejen rozpind, ale také t tato expanze se ve skutecnosti zrychluje um, takze
jsme tuto konstantu ptidali k obecné relativité um, ale ve skute¢nosti ji jiz zavedl ptivodné
Einstein, takZe to rozhodné neni nova véc um v tomto ve standardnim modelu um jsme ptidali
hmoty pro ¢astici tomu se fika neutrino, ale teorie tohoto um se vraci do padesatych let 20.
stoleti tam také v sedmdesatych letech existovalo nékolik ¢astic standardniho modelu, které
jesté nebyly experimentalné potvrzeny um trva to az do poloviny 90. let pozorovat um vse
kvarky, které jsou ve standardnim modelu a kone¢na ¢astice ve standardnim modelu, uh byly
experimentalné potvrzeny v 20 a 12, coz je takzvany Higgsav boson, moje nazory na Higgstv
boson a higgstiv mechanizmus jsou zde =

http://www.hypothesis-of-universe.com/docs/aa/aa_022.pdf 2012
http://www.hypothesis-of-universe.com/docs/h/h_106.pdf
http://www.hypothesis-of-universe.com/docs/b/b_191.pdf
http://www.hypothesis-of-universe.com/docs/b/b_193.pdf
http://www.hypothesis-of-universe.com/docs/g/g_052.pdf 2013
http://www.hypothesis-of-universe.com/docs/g/g_057.pdf 2013
http://www.hypothesis-of-universe.com/docs/g/g_062.pdf 2014
http://www.hypothesis-of-universe.com/docs/g/g_070.pdf 2014
http://www.hypothesis-of-universe.com/docs/g/g_072.pdf 2014

ale také v tomto pripad¢ se teorie ve skutec¢nosti vraci do Sedesatych let, takze um vite um my
Vv téchto velkych problémech jsme neprovedli Zadny pokrok, mozna i proto, ze jste ignorovali
HDV praskliny na zékladech, o kterych jsem mluvil dtive, jak na to fyzici zareagovali, hodné
se mluvi o krizi krize krize v zvlasté kdyz se podivate do médii, ale pokud mluvite s fyziky a
vite, Ze bych vas k tomu povzbudil, vite, Ze pokud narazite na fyzika, zeptejte se jich,
pravdépodobné se vam pokusi fict, Ze nic takového jako krize v zakladech fyziky a jeden z
hlavnich davoda, pro¢ si fikam, ze je to, Ze pokud sami pracujete v urcité oblasti, pak to urcité
vypada, ze se toho déje hodné, protoze vzdy existuji papiry napsal, Ze se jejich konference
kona, vite, Ze existuji seminaie, kterymi projdete, a mate velmi poutavé rozhovory, atd., takze
pokud se to déje primo pied vasim nosem a vypada to, ze je opravdu hodné ale zda se, ze z
toho nic nevychazi, dalsi véc, kterou mi diraz vzdycky fika, je, ze jsem pfili$ netrpélivy, vis,
pro¢ jsou vSechny tyhle fe¢i o stagnaci opravdu tézké problémy a jen chvili trva, nez piijde na
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to O jak funguje vesmir a kazdy ma sviij vlastni oblibeny piiklad, ktery zde jmenuje, O.K.
napiiklad trvalo 100 let od objevu atomovych spektrolint, nez jimi bylo nakonec vysvétleno
diky kvantové mechanice, takze objev byl ve 20. letech 20. stoleti a pak byli vysvétleni kolem
dvacatych let Mé HDV to trva uz 40 let nez si ji n€kdo v§imne a za¢ne nad ni pfemyslet.

(03)- or it took 30 years from the hypothesis of neutrinos so then being experimentally
confirmed and this is all well and fine but what these arguments neglect to take into account is
that at this time there were far fewer physicists um trying to actually solve these problems so
today we have many more phrases than 200 or 100 years ago and the fair comparison would
be to count working hours so i've i've done a little uh numerical exercise uh for you um the
number of scientists is exponentially increasing um not only in physics but generally in all
disciplines um actually if you compare physics with other disciplines of science it turns out
that physics is one of the slower growing disciplines probably just because it's it's fairly old
already and now if you know this factor by which it is increasing you can calculate it back
and and ask what's the comparison between the working hours back then to the working hours
um today um it just just to give you an idea how much this number has changed if you look at
the data from the american physical society and the german physical society then the number
of physicists has increased by about a factor 100 in the past 100 years and i'm i'm i don't know
i do not know but i'm guessing that is probably pretty much the same in most of the developed
world so now you can guess how much working time starting today corresponds to 40 years
working time starting 100 years ago okay so um i'll leave you guys um five years eight years
three years um it's 14 months if you go by working hours only businesses today should be
able to do in 14 months what a century earlier took 40 years so i i dare to say it's it's fair to
call it a stagnation we have known of dark matter and the lacking quantization of gravity since
about 100 years um this this has been known in in the 1930s okay so that's not 100 years but
90 years but it's a long time and given that the number of physicists is increasing
exponentially um i i think it's it's not a good argument to say that well in the past we had also
faces where not a lot has happened and in any case the slowdown per se in and by itself is not
what worries me uh what merge what worries me is not that physicists have trouble solving
difficult problems uh because i know how it is you know um but my my worry is that um they
have put forward and continue to put forward thousands of hypothesis to solve these cracks on
foundations of physics that all turn out to be wrong and yet they do not change their
methodology so i i have good reason to think there's something really seriously going wrong
and that's what worries me so exactly what is going wrong well the problem is that physicists
rely on beauty to try and make progress in the foundations of physics they think that the
theories that they have are not pretty enough they have certain shortcomings and the
mathematics is not as nice as they would want it to have and then they invent prettier theories
and then they are surprised if no evidence is found that supports those theories um this image
that i have here shows the root diagram of €8 €8 is a particularly big symmetry group that a lot
of people like and then they come to think that certainly this pretty mathematics must have
something to do with the foundations of physics they are largely unaware that this is what
they are doing because these requirements of beauty have become mathematical standards so
physicists are today pretty much taught that it's good if a theory which they develop fulfills
certain criteria of beauty for example it has a lot of symmetry it has a lot of unified structures
it fulfills the mathematical criterion that's called naturalness and so on and so forth and um too
many of them don't reflect on what they are doing um why is this a good criterion to even use
um now some philosophers have told me that i i should not call this um ideals of beauty but i
should instead call it metaphysical requirements um other people have told me i should just
call it um beliefs um you know doesn't really matter what you call it i think all of this is kind



of correct uh the reason that i call it um ideals of beauty or appeals to beauty um is that i think
historically that's where it came from if you look back into the into the history of physics then
originally

(03)- nebo to trvalo 30 let od hypotézy neutrin, takze se experimentaln¢ potvrdilo a to je v
poradku a dobie, ale to, co tyto argumenty zanedbavaji, je, ze v té dob¢ bylo mnohem méné
fyziku, kteti se pokouseli tyto problémy skutecné vyfesit, takze dnes mame mnohem vice
frazi nez pied 200 nebo 100 lety a spravedlivé srovnani by spocivalo v pocitani pracovni
doby, takZe jsem pro vas udélal malé uh numerické cviceni : uh pocet védct exponencialné
roste um nejen ve fyzice ale obecné ve vsech oborech um vlastné kdyz porovnate fyziku s
jinymi védnimi obory, ukaze se, Ze fyzika je jednou z nejpomaleji rostoucich disciplin protoze
nikdo zatim necetl HDV pravdépodobné jen proto, Ze je uz docela stara a ted’, pokud znate
tento faktor, kterym se zvySuje, muzete spocitejte to zpét a zeptejte se, jaké je srovnani mezi
pracovni dobou tehdy a pracovni dobou um dnes um jen pro piedstavu, jak moc se toto ¢islo
zmeénilo pokud se podivate na data z americké fyzické spole¢nosti a némecké fyzické
spolecnosti, pak se pocet fyziku za poslednich 100 let zvysil asi o 100 a ja jsem, ja nevim,
nevim, ale hadam, ze ve vét$in€ rozvinutych zemi je to pravdépodobné skoro stejné, takze ted’
muzete hadat, kolik pracovni doby poé¢inaje dnesnim dnem odpovida 40 let pracovni dobé
zacinajici pied 100 lety v potadku, takze um, necham vas, chlapci, pét let osm let ti roky um
je to 14 mésicu, pokud jdes o pracovni dobu, dnes by firmy mely byt schopny délat za 14
mésica to, co pred sto lety trvalo 40 let, takze si dovolim fici, Ze je fér to nazvat stagnaci,
kterou jsme veédéli o a) temnoté hmota a chybgjici b) kvantovani gravitace a c) nedokoncené
teorii strun - bych dodal od asi 100 let um, toto je zndmo ve 30. letech v potadku, takze to
neni 100 let, ale 90 let, ale je to dlouha doba a vzhledem k tomu, Ze pocet fyzika
exponencialng roste um ii myslim, Ze je to neni dobry argument fekni, Ze v minulosti jsme
méli také tvare, kde se toho moc nestalo a kazdopadné zpomaleni samo 0 sobé samo o sobé
neni to, co meé znepokojuje, co slouceni, co mé znepokojuje, neni to, Ze by fyzici méli
problémy s fesenim obtiznych problémii, protoze vim, jak to je, moje obava je, ze um
piedlozili a pokracuji v piedkladani tisicti hypotéz, aby vyiesili tyto trhliny na zakladech
fyziky, které se ukazaly jako $patné, a pfesto nemeéni svou metodiku jo..jo, ano. bohuzel
fyzikoveé v ¢eské kotliné zasadné ne¢tou HDV z nenavisti ke mé a do svéta se HDV jesté
nedostala...takze mam dobry divod si myslet, ze se néco opravdu vazné pokazi, a to mé
znepokojuje, takze piesné to, co se pokazi, je ten problém, ze fyzici spoléhaji na krasu, aby se
pokusili udélat pokrok v zakladech fyziky, mysli si, Ze teorie, které mit nejsou dost hezké,
maji urcité nedostatky a matematika neni tak hezkd, jak by chtéli mit, a pak vymysleji hez¢i
teorie a pak jsou prekvapeni, pokud neexistuje dukaz nd, ktery podporuje tyto teorie um tento
obrazek, ktery mam tady ukazuje kofenovy diagram e8 €8 je obzvlasté velka skupina
symetrie, kterd se hodné lidem libi, a pak si uvédomi, Ze tato hezka matematika musi mit néco
spole¢ného se zaklady fyziky si vétsinou neuvédomuji, ze to délaji, protoze tyto pozadavky na
krésu se staly matematickymi standardy, takze fyzici se dnes hodné uci, ze je dobré, kdyz
teorie, kterou rozvijeji, spliuje urcita kritéria krasy, naptiklad méa spoustu symetrie ma mnoho
sjednocenych struktur, spliuje matematické kritérium, které se fika prirozenost atd. a tak dale
a hm pfili§ mnoho z nich nereflektuje na to, co délaji um, pro¢ je to dobré kritérium, dokonce
i ted’” dnes pouzit, um filozofové mi fekli, ze bych to nemél nazyvat umovymi idealy krésy, ale
misto toho bych to mél nazyvat metafyzické pozadavky um, jini mi fekli, Ze bych to mél
nazvat um viry, um, vis, nezalezi na tom, jak to tikas, myslim, Ze to vSechno je trochu
spravné, davod, pro¢ tomu tikam um, idealy krasy nebo apel na krasu, um ohlédnéte se zpét
do historie fyziky nez puvodné




(04)- you had this very strong tie between physicists believing that the laws of nature are
beautiful and believing that the laws of nature were made by god and certainly if god made
them they have to be beautiful so there was this link there and then over the course of time
physicists have stopped talking about god but they still hold on to this idea that certainly the
foundations of physics have to be beautiful in a very particular way um so this is what why i
call it uh appeals to beauty but it's also correct to just call it metaphysical requirements so i
now want to tell you um a little bit in more detail just exactly what what problems this causes
uh to go through some um predictions that have been made using these ideals of beauty that
did not pan out starting with a particle that's called the axion the standard model contains a
number that's the so-called setup parameter that is small physicists think it's ugly um that
that's this criterion of naturalness that i was mentioning earlier um there just shouldn't be any
small unexplained numbers in the theories um they have therefore tried to make the standard
model prettier and this prettier theory predicts a new particle which is the axiom now this
axion was proposed in the 1970s and it was pretty much immediately ruled out it just crudely
in conflict with uh observations and what happened then and this is this is symptomatic uh for
what would happen later over and over again um they did not discard this idea of there being
a new particle um based on this idea that the standard model has to be beautiful in particular
way instead what they did was that they made their theory of this new particle more
complicated so that it would evade the experimental constraints that had been found to that
date so they invented a new particle which was then called the invisible axion and people are
still looking for it um the problem is um well it's invisible so these particles were specifically
designed to be hard to detect um and what you see in this image is an example of one of these
experiments that's that's looking for these particles uh there are like one or two dozen of them
none of them have seen any any accents it's also uh very interesting sociologically if you talk
to the young people today they don't they don't call it the invisible axion they just only call it
the axion if you read it in the popular news popular science news um coverage of axions they
usually forget to mention that actually the original axiom was already ruled out in the 1970s
okay so another example of failed predictions and you've probably heard of those are the
ideas that the symmetries in the standard model should be unified to one large symmet group
so what you see in this graphics these are the particles of the standard model they kind of you
know there's some structure to it but it's not as structures as it could be and a lot of us think
that's that's ugly um these particles can be grouped according to three different symmetries um
but these these different symmetries they kind of sit a little bit awkwardly next to each other
and you can you can make this much more beautiful by postulating that actually the three
different symmetry groups should be unified to one big one so i i should have said earlier
butforgot that um these three different symmetries correspond to three different interactions
that wehave in a standard model so that's the electromagnetic interaction and the strong and
the weak nuclear force so that there are three forces in a standard model and they belong to
three symmetry group so if you combine them it basically means there's um actually only one
big force um but to us it appears as if there are three different ones and that's certainly an
appealing idea i totally agree on that the trouble is it does work particularly good um [Music]
these ideas generally have the consequence that protons become unstable now um protons are
one of the constituent particles of atomic nuclei there are lots of them around us and
physicists have looked for proton decay starting in the in the 1980s so far they have not seen a
single proton decay what you can do with that data is you can set bounds on the lifetime of the
proton we have to know that if we we now know that if the proton is actually unstable it is
very very very long lived and this puts constraints on these theories uh some have actually



(04)- meli jste tuto velmi silnou vazbu mezi fyziky, ktefi vétili, Ze piirodni zakony jsou
krasné, a vétili, ze prirodni zakony byly vytvoieny bohem, a pokud je Bah vytvotil, musi byt
krasné, takze tam byl tento odkaz a potom v priubéhu Fyzici ¢asu piestali mluvit o bohu, ale
stale se drzi této myslenky, ze zaklady fyziky musi byt krasné a to velmi zvlastnim zpasobem
um, takze proto tomu fikam uh apeluje na krasu, ale je také spravne jen zvolat jsou to
metafyzické pozadavky, takze vam ted” chci trochu podrobngji fict, jaké piesné to jsou
problémy co zpisobuji, ze projdou nékterymi um piedpovédmi, které byly vytvoieny pomoci
téchto idedla krasy, které nevychézely z ¢astice, kterd je nazyva se axion, standardni model
obsahuje ¢islo, které je takzvanym parametrem nastaveni, coz je malé, fyzici si mysli, Ze je to
osklivé, hm, to je toto kritérium piirozenosti, které jsem zminil diive um, v teoriich by neméla
byt Zadna mala nevysvétlitelna cisla, um, proto se pokusili udélat standardni model hez¢im a
tato hez¢i teorie predpovida novou ¢astici, ktera je axiomem, nyni byla tato axion navrzena v
70. letech a bylo to docela hodn¢ okamzité to vylougcilo jen hrubé v rozporu s pozorovanim uh
a co se stalo potom a toto je piiznacné pro to, co by se stalo pozdéji znovu a znovu um,
nezavrhli tuto piedstavu o existenci nove ¢astice um zalozené na této myslence, Ze standardni
model musi byt obzvlasté krasny, misto toho, co ud¢lali, bylo, Ze svou teorii této nové ¢astice
komplikovali, aby se vyhnula experimentalnim omezenim, ktera byla do té doby nalezena, a
tak vymysleli novou ¢astici, ktera byla poté nazyva se neviditelna osa a lidé ji stale hledaji,
kdyz si par fyziki umané¢ ,,néco* co ,,by* mélo byt, tak to pak stovky fyzika slep¢ hleda a
hleda....a ztraci véda Cas. - - Jak malo by stacilo pochopit HDV a uz by byla véda o jedno
patro poznani vys. ( maly krok pro JN a velky skok pro fyziku ) problém je um, Ze je
neviditelny, takze tyto ¢astice byly specialn¢ navrzeny tak, aby bylo tézké je zjistit a um na
tomto obrazku je piiklad jednoho z téchto experimenti, ktery hleda tyto ¢astice, a hleda a
hleda je jich jako jeden nebo dva tucty, zadny z nich nevidél zadné akcenty, je to také
sociologicky velmi zajimave, pokud mluvite s mladymi lidé dnes nemaji, nenazyvaji to
neviditelnou axii, jen ji fikaji axion, pokud si ji prectete v populérnich zpravéch, popularné-
veédeckych zpravach, pokrytich axii, obvykle zapominaji zminit, Ze ve skutecnosti jiz byla
pavodni axiom v 70. letech v potradku. Dalsim piikladem netspésnych predpovedi a
pravdépodobné jste o nich uz slyseli jsou myslenky, Ze symetrie ve standardnim modelu by
mély byt sjednoceny do jedné velké skupiny symetrd, a co myslenky o tom, Ze ,,rovnice®
existuji jen na papife v matematice, Ze rovnice v real-vesmiru neexistuji, respektive se Vesmir
fidi zékonem ,,0 stfidani symetrii s asymetriemi* ??, co vy na to ? jinak by nemohla existovat
geneze ,,v§eho ve vesmiru...takze : to, co vidite v této grafice, jsou ¢astice standardniho
modelu, a kazdy z vas trochu vi, Ze ma néjakou strukturu, uvniti: ¢astice, coz jsou samotné
dimenze ¢asoprostorové ale neni to takova struktura, jak by mohla byt, a mnozi z nas si mysli,
Ze to je o8klivé, tyto ¢astice lze seskupit podle tii riznych symetrii s hm, ale tyto razné
symetrie tak trochu sedi neSikovné vedle sebe a muizete to udélat mnohem krasnéjsi
postulovanim, Ze ve skute¢nosti by mély byt t¥i rizné skupiny symetrie sjednoceny do jedné
velké, Sabina tu ma na mysli symetrii mezi ¢asticemi, tj. mezi jejich vlastnostmi a
chovanim..., jenZe symetrie mohou byt i ty topologicko-geometrické a ty jsou pouZity 1
,.dovnitf Castice™, tedy pouziti kiivosti dimenzi na provedeni tvaru ¢astice takze jsem mél fict
diive ale zapomngli, ze tyto tfi rizné symetrie odpovidaji ttem raznym interakcim, (!) které
mame ve standardnim modelu, takZe elektromagneticka interakce a silné a slaba jaderna sila,
takze ve standardnim modelu jsou tii sily a patii do tii skupin symetrie, takze pokud je
zkombinujete, v podstaté to znamena, ze ve skute¢nosti existuje jen jedna velka sila, ale pro
nas to vypada, jako by existovaly tii razné, tento vyklad ,,0 symetrii je z jiného uhlu pohledu
,ha véc™ ja se v uvahach vénuji ,,jinym*® symetriim.. a to je urcité pritazliva myslenka,
naprosto souhlasim s tim, ze problém je v tom, Ze to funguje zvlast dobie um [Hudba] tyto
myslenky maji obecné disledek, Ze protony se stanou ( v té sjednocené ,,velké sile™)
nestabilnimi, nyni jsou protony jednou ze zakladnich ¢astic atomovych jader, existuje spousta



z nich kolem nas a fyziku hledali rozpad protona pocinaje v 80. letech, zatim nepozorovali
jediny rozpad protond, co s témito daty mazete udélat, miazete stanovit hranice Zivotnosti
protonu, musime to védét pokud nyni vime, ze pokud je proton ve skute¢nosti nestabilni, je
velmi dlouhy a velmi dlouhy, coz omezuje tyto teorie, nékteré skute¢né maji

(05)- been ruled out uh but um physicists have not discarded those theories instead they have
made them more complicated and so there's still people looking uh to find evidence for um
those ideas um another kind of failed predictions um the standard model contains another
number that's the mass of the higgs boson which is small i should be more precise here and
say it's actually the mass of the higgs boson divided by another mass which is called the
planck mass so you get a number that doesn't have units this number comes out to be about 10
to the minus 15. um that's very small and it's supposedly ugly now what physicists did and
you've heard this a few times now so you can probably see what's coming they have tried to
make the theory prettier to get rid of this small number one way to do this is to introduce new
particles um so that's the so-called supersymmetric partner particles um to each of the known
particles in the standard model there's a partner particle um that's supposed to cure this
ugliness in the standard model these particles were supposed to appear at the large hadron
collider and they did not and this is not the only prediction that physicists have made based on
this idea that um the standard model has to be pretty um they have also had this idea that we
should see gravitons at the Ihc or tiny black holes extra dimensions and so on and so forth
none of that was seen the only new particle that was seen at the Ihc is the higgs boson which
was predicted already in the 1960s and the interesting thing about the higgs boson is that it
was not predicted based on an argument from beauty so definitely it was not there to make the
standard model uh more beautiful indeed a lot of people thought that it was ugly when it was
first um introduced but the higgs boson has to be there because otherwise the standard model
just doesn't work that's a very important point that i will come back to in a bit okay so another
fade prediction these are the searches for dark matter you've probably heard of them um
there's a particular type of dark matter particle that's called weakly interacting massive
particle um this has been sought forth since the mid 1980s uh so far none of them have been
seen and each time an experiment comes back empty-handed handed um theorists assume that
the interaction probability of those particles is just smaller um than what they were possible
than what they were able to test so you have to build a larger detector and this has been going
on for decades what you see in this image is um one of these dark matter detectors is called
xenon 1t the 1t stands for 1000 then it's an upgrade from the xenon 100 that's an upgrade from
the xenon 10 which is an upgrade from the original xenon so each time there's an upgrade and
the sensitivity to the supposed dark matter particles becomes better but they still haven't found
it so why did anyone believe that there has to be such a particle well it's a numerical
coincidence that uh it goes under the name the whimp miracle if you postulate that such a
particle exists and it has masses that are about in the energy range that the Ihc tests and it
interacts with a particular strength that's about the strength of the weak interaction um

then um it it is produced in the early universe in the right amount to explain our observations
uh for dark matter so it's not a particularly strong argument at least what i think um but uh it
was enough to convince a lot of

physicists that it's a good idea to build all these experiments uh some of them are still running
they still haven't found anything um and so another failed prediction this is the last one um
general relativity has this cosmological concept which i mentioned earlier as a free parameter
that's a constant of nature that just has to be determined by measurement and that's exactly
what was done 20 years ago but there are a lot of physicists think that the value of this
concept is not pretty because it's very small it's not zero but it's very small and so what they



do is that they invent prettier theories that supposedly explain this value of the cosmos
constant but really the only thing they do is that they make a very simple theory more
complicated and none of the predictions from these theories has ever found any experimental

(05)- bylo vylouc¢eno, ale um fyzici tyto teorie nezavrhli, misto toho je zkomplikovali, a tak
stale existuji lidé, ktefi hledaji uh, aby nasli dikazy pro tyto mySlenky, um, jiny druh
nedspésnych piedpovédi, standardni model obsahuje dalsi ¢islo, které je higgsuv boson, ktery
je maly, m¢l bych zde byt presnéjsi a fici, Ze je to vlastné hmotnost higgsova bosonu délena
jinou hmotou, ktera se nazyvé planckova hmotnost, planckova hmotnost je jen ,,interval® ¢ili
nejmensi mozné , kvantum‘ podobné¢ jako planckova délka a planckliv ¢as jsou jen ,,nejkratsi
intervaly...takze ziskate &islo, které nemad jednotky, z nichz toto &islo vychéazi 10°%°. um, to je
velmi malé a ted’ je to Gdajné osklivé, co udélali fyzici, a uz jste to nékolikrat slyseli, takze
pravdépodobné vidite, co pfijde, snazili se, aby teorie byla hez¢i, aby se zbavila tohoto
malého poctu jednim ze zpusobu, jak to udélat, je zavést nove castice aha, mame-li néco ¢eho
se chceme zbavit, tak zaved e me ,,néco jinc¢ho* aha...um, takZe to jsou takzvané
supersymetrické partnerské ¢astice porad ma fyzika tendenci délat ( na papife a abstrakci
teorietické ) jen a jen symetrie...pro¢ nemuzou byt v realu i nesymetrie ? um ke kazdé ze
znamych ¢astic ve standardnim modelu, existuje partnerska ¢astice um, kterd ma Iécit t jeho
oSklivost ve standardnim modelu se tyto ¢astice mély objevit na velkém hadronovém
urychlovadi pro¢ nasilim ,,ni¢it* osklivost ? tedy nesymetie, tim Ze se vyhodi do luftu miliardy
penéz a znasilni se tisice fyziku k jedné podjaté mySlence ..(?) a neudélaly to a to neni jedina
piedpovéd’, kterou fyzici ucinili na zaklade této myslenky — napadu o zniceni asymetrie tou
,.supersymetrii*, Ze um, standardni model musi byt docela um, ?? m¢li také tato mySlenka, Ze
bychom méli vidét gravitony na LHC nebo na drobnych ¢ernych dirach, dalsich dimenzich a
tak dale a tak dale, nic z toho nebylo vidét, jedina nova ¢astice, ktera byla vidéna na LHC, je
higgstv boson, ale ani ten vidét nebyl..., byly vidét jen ,,jety = stfepy* po srazkach
,viditelnych ¢astic” a ty byly vyhodnoceny ( podle ideji-hypotéz ) ze jsou ,,svédky=dikazy*
0 higgs-bosonu ktery byl predpovézen jiz v 60. letech a Zajimavé na Higgsove bosonu je, ze
to nebylo piedpovézeno na zékladé argumentu od krasy, takze rozhodné nebylo to, aby se
standardni model stal krasngjsim, opravdu spousta lidi si myslela, ze je to osklivé, kdyz to
bylo poprvé piedstaveno, ale higgsuv boson tam musi byt, protoze jinak standardni model
prosté nefunguje, pro¢ nefunguje SM bez higgs-bosonu ??? To jsem zatim potadné nenasel,
necetl , a co se ty¢e higgs-mechanizmu, je to zase jen neprokazana idea...., je stejné
neprokazana jako moje vize v HDV, Ze hmotnost ve vesmiru nastane-vznikne , kiivenim
dimenzi &p*, protoze | kiivenim“ dimenzi se rodi-vyrabi sama hmota nebo fyzikalni pold a
hmotnost je ,,vlastnost™ hmoty,...kazdé , kiiveni dimenzi Casoprsotoru‘ je ,,hmototvorné* —
malé kiivosti jsou pole, ,,zabalené* kiivosti jsou elementarni ¢astice hmoty, kterych je
doposud zjisténo jen 25. to je velmi dulezity bod, ke kterému se vratim trochu v poradku,
takze dalsi predpovéd’ slabnuti, to jsou hledani temné hmoty y Pravdépodobné jste o nich uz
slySeli, um, existuje hypoteticky urcity typ ¢astice temné hmoty, kterému se fika slab¢
interagujici masivni ¢astice um. teoretici umi predavat um piedpokladaji, ze pravdépodobnost
interakce téchto castic je jen mensi nez to, co bylo mozné, nez to, co byli schopni otestovat,
takze musite postavit Vétsi detektor miliardy penéz kviili chyméte ? pro¢ nepostavite detektor
na ,,struny* pro strunové teorie ??? mize se na tom vyfidit 50 let tisice fyziki za miliardy
penéz a to se déje po cela desetileti, co vidite na tomto obrazku je um, jeden z téchto
detektora temné hmoty se nazyva xenon 1t 1t znamenda 1000, pak je to upgrade z xenonu 100,
ktery je upgradem z xenonu 10, coz je upgrade z puvodniho xenonu, takze pokazdé, kdyz
existuje upgrade a citlivost na predpokladané ¢astice temné hmoty se stavaji lep$imi, bohuzel
ale stale to nenasli, tak pro¢ nékdo véfil, ze tam musi byt takova ¢astice, je to numericka




nahoda, ze to jde pod pojmenujte zazraény zazrak, pokud predpokladate, ze takova ¢astice
existuje a ma hmotu, které jsou piiblizné v energetickém rozsahu, ktery testuje LHC, a
interaguje s urcitou silou, kterd je o sile slabé interakce um pak se to vyrabi v raném vesmiru
ve spravném mnozstvi, abychom vysvétlili nase pozorovani pozorovani jsou spravna, ale jsou
chybné vyhodnocovana ... pro¢ se neovéii ,,teorie” ?? napt. Hubble-zadkon o rozpinani nemusi
byt linearni, ale je logi¢téjsi divod o ,rozbalovani“ Casoprostoru od Tiesku uh pro
temnou hmotu, takze to neni nijak zvlast’ silny argument, (!) alespon co si myslim hm, ale
stacilo to presveédcit hodné fyzict, Ze je dobry napad sestavit vSechny tyto experimenty,
nékteré z nich stale bézi, stale nenalezly nic, a tak dalsi netispésna piedpoved, toto je
posledni, um, obecna relativita ma tento kosmologicky koncept, ktery jsem dtive zminil jako
volny parametr, ktery je pfirodni konstantou, kterou je tieba urcit méienim, a to je presné to,
co bylo provedeno pred 20 lety, ale existuje spousta fyzika, kteti si mysli, Ze hodnota tohoto
konceptu neni hezka, protoze je velmi mala, neni nulova, ale je velmi malé a tak to, co délaji,
je, ze vymysleji hez¢i teorie, které udajné vysvétluji kvili | krase® vymysleji nové teorie ? tuto
hodnotu kosmické konstanty, ale jediné, co délaji, je to, ze komplikuji velmi jednoduchou
teorii a zadna z predpovédi z téchto teorii nikdy nenasla Zadnou experimentalni

(06)- confirmation so why do physicists believe in beauty um ultimately i have to say i don't
know it's a big mystery to me but um here's what i'm what i'm guessing um i think they they
just don't think about what they're doing uh largely they're doing it because um they've been
taught that that's what you're supposed to do um there's also you know the in the popular
science literature as well as in the more professional literature there's a lot of talk about how
important it is for your theory to be beautiful and so on and so forth and when asked many of
them will actually claim that um that's reasonable to do because dirac and einstein were
successful because they were guided by beauty the problem is that this is just wrong you
know it's it's a false reading talked a lot about beauty it was very important to them personally
but after they had their big successes with uh general relativity and the drock equation they
tried to use their sense of beauty to constructmore theories and it didn't work for neither of
them it worked and neither did it work for any other people who've been going on about
beauty so even for the smartest of the smart it it didn't work to rely on beauty and even and
even if it was right um that there were successful you also have to look at the people who
were guided by beauty but who actually not successful if you look at the history of physics
then factors that arguments from beauty have worked badly you don't have to dig very deep to
find ideas in the history oorbits of the planets are determined by polyhedra that are stuck
inside each other um well it turned out to be wrong um also for a long time people held on to
this idea are just the prettiest kind of emotion that you can think of there was a peculiar
history in in the foundations of physics around the turn of the 90s to the 20th century in which
a group of physicists became convinced that atoms are really not in the invisible ether so
here's an image of such or not it certainly has a certain aesthetic appeal i won't deny that it
turns out to be wrong though um and then um there was this idea that the universe is eternally
unchanging that people try to hold on to uh for for a long time so the universe has always
been this way and will always be this way it's kind of comforting i guess uh but it also turns
out to be wrong and then there were uh quite a variety of um prominent physicists who in
their late years after they had made their big success um try to use their sense of beauty to
come up with um ideas of unified theories and it just worked terribly badly yes repulsive so
relying on beauty is bad science and we can learn this from history and seeing that examples
of where standards of beauty have changed in the history of science and i think this is a very
good argument to see why it's a bad idea to use ideas of beauty to construct theories it's really
putting the carriage before the horse it is describing nature that makes the it should not be the



starting point and i think that this obsession with beauty is really the reason why we are seeing
um the stagnation in the foundations of physics um physics is a very mature discipline and the
simple things have been done so it takes increasingly more time and more need to test new
theories and this means we must choose make a wrong choice if um we come forward with an
unpromising theory then what happens is that we get negative experimental results this means
the theory is just uh being ruled out and that's also a result but it's not a very useful result um
if you want to develop a new theory um so the result is that we have a lack of data lack of data
in the sense that we have no positive evidence for a new phenomenon for which we could
construct a theory so we get stuck with the unpromising theory um and the cycle just repeats
and we have basically been in this cycle for the past 40 years so um this then brings me to my
recommendation uh what what i think physicists could do better uh i think we should learn
from history progress in physics has either been driven by experiments so historically um
there's been a lot of experiment driven um breakthroughs um where we had data that was in
need of a theory but progress can also be theory driven where you have a prediction that is
done being tested and confirmed by experiment and if experiments become harder to do then
this theory driven progress becomes more and more important so we really have to pay
attention

(06)- potvrzeni, tak prog fyzici véi v krasu, ?..2 um, nakonec musim fict, Ze nevim), je to
\mé velka Zéhadal, ale um, tady je to, co hadam, myslim, Ze si prosté nemysli na to, co oni
délaji. Do zna¢né miry to délaji proto, Ze se naucili, Ze to je to, co bys mél délat um. Take vis,
ze v popularné-védecké literatute i v odborngjsi literatute se hodné mluvi o tom, jak dualezité
je, aby vase teorie byla krasna a tak dale a tak dale, a na otazku, mnozi z nich budou ve
skute¢nosti tvrdit, Ze je rozumné to dé€lat, protoze Dirac a Einstein byli Uspésni, protoZe se
fidili krasou, problém je v tom, Ze $patné, vi§, ze je to faleSné ¢teni, hodné mluvilo o krése,
bylo to pro n¢ osobné velmi dulezité, ale poté, co dosahli svych velkych aspéchu s uh
obecnou relativitou a drockovou rovnici, pokusili se pouzit svtij smysl pro krasu k vytvoieni
dalsich teorii 't prace pro ani jednoho z nich to nefungovalo a nefungovalo to ani pro ostatni
lidi, kteti se vénuji krase, takze i pro ty nejchytiejsi z téch chytrych to nefungovalo spolehat
se na kréasu a dokonce a i kdyz to bylo spravné um, ze tam byli uspésni, musite se také podivat
na lidi, ktefi se tidili krasou, ale ktefi ve skutecnosti nejsou Uspésni, kdyz se podivate na
historii fyziky, pak faktory, které argumenty z krasy fungovaly $patn¢, nemusite kopat ptilis
hluboko najit napady v historii oorbitd planet jsou urceny mnohosténami, které jsou zaseknuty
v sobé um, ukazalo se, Ze je to Spatné um také po dlouhou dobu lidé drZeni této myslenky jsou
jen nejhez¢i druh emoci, o kterych si mizete myslet v zakladech fyziky na pielomu 90. a 20.
stoleti existovala zvlastni historie, ve které se skupina fyziku piesvédcéila, ze atomy ve
skute¢nosti nejsou v neviditelném etheru, takze zde je jejich obraz certai V estetické
ptitazlivosti nebudu popirat, Ze se ukazalo, Ze je to Spatné, 1 kdyZ um a pak um existovala
myslenka, ze vesmir je véné neménny a lidé se ho snazi drzet po dlouhou dobu, takze vesmir
vzdy byl tim tak a vzdy to tak bude, je to trochu uklidiiujici, myslim, ze uh, ale také se
ukazalo, Ze je to Spatné, a pak tu byla cel& fada um prominentnich fyziku, ktefi v jejich
pozdnich letech poté, co udélali svij velky uspéch, zkusili pouzit jejich smysl pro krasu pfijit
s um napady jednotnych teorii a to prosté fungovalo strasné $patné ano odpudiveé, takze
spoléhani se na krasu je Spatna véda a muzeme se to naucit z historie a vidét ty priklady, kde
se v historii historie zménily standardy krasy véda a myslim, ze je to velmi dobry argument,
abychom pochopili, proc je Spatny napad pouzivat mysSlenky krasy ke konstrukci teorii, je to
opravdu uvedeni kocaru pred kong, ktery popisuje piirodu, diky niz by to nemélo byt
vychozim bodem a Myslim, Ze tato posedlost krasou je skute¢né diavodem, pro¢ vidime, ze
stagnace v zékladech fyziky je fyzika velmi vyspélou disciplinou a byly provedeny




jednoduché véci, takze to vyzaduje stale vice ¢asu a VEtsi potiebu testovat nové teorie HDV a
to znamenad, ze je Spatnou volbou, pokud piijdeme s neperspektivni teorii, pak se stane, ze
dostaneme negativni experimentalni vysledky, napt. vyhodnoceni pohybt hvézd v ramenech
galaxii kdy pouziva fyzika Newtontiv zdkon F = G. M.m /r? pro nezakiivené ,,r* to znamena,
ze teorie bude vyloucena a to je také vysledek, ale neni to moc uzite¢né vysledek um, pokud
chcete vyvinout novou teorii um, vysledkem je, Ze mame nedostatek dat nedostatek dat v tom
smyslu, Ze nemame zadné pozitivni dikazy o novém fenomenu, pro ktery bychom mohli
postavit teorii, abychom se zasekli neperspektivni teorie um a cyklus se jen opakuje a my
jsme v tomto cyklu v podstaté byli za poslednich 40 let, ( 40 let existuje na papite moje HDV
a 20 let je presentovana na internetu ..) takze tohle mé pak p¥ivadi k mému doporuceni, co by
podle me¢ mohli fyzici udélat 1épe, neignorovat HDV myslim, Ze bychom méli. Budu se ucit z
historie, pokrok ve fyzice byl pohanén experimenty, takze historicky um dos$lo k mnoha
pralomam um, kde jsme méli data, ktera potiebovala teorii, ale pokrok lze také ridit teorii,
kde méte predpovéd, Ze je testovano a potvrzeno experimentem a pokud se experimenty

vvvvvvvvvvvv

(07)- to how to do it and um if you look at the cases where theory-driven breakthroughs have
happened uh it was the resolution of inconsistencies in the theories that were then being used
in the foundations of physics that worked so i have some examples for this here
electromagnetic waves are necessary to make electromagnetism internally consistent so there
were a prediction that was then experimentally confirmed einstein's theory of special relativity
resolved an inconsistency between electrodynamics and galilean invariants of space and time
general relativity then further resolves an inconsistency between special relativity and
newtonian gravity um anti-particles that was derock'’s great breakthrough it was based on a
resolution of the inconsistency between special relativity and the first formulations of
quantum mechanics and after some further work this eventually led to the development of
quantum field theories which are the theories that we still use in the standard model today and
also the higgs as i already said is necessary for consistency of the standard model without the
higgs the standard model will eventually predict uh probabilities larger than one so that that's
just mathematical nonsense and so um there are as i and i started with this in the very
beginning there are real problems and foundations of physics that are not um you know next
lack of beauty um i already mentioned these in the beginning um dark matter the lacking
theory of quantum gravity the quantum measurement problem there are also certain aspects of
dark energy that are actually problems of inconsistency so i think physicists should focus on
trying to solve these problems um so this brings me to my summary using criteria of beauty to
assess theories is bad scientific methodology there is no reason it should work it has not
worked in the past and it does not currently work physicists should instead focus on resolving
inconsistencies because that's how the fight gets in if you like this and if you want to know
more about the problems in the foundation of physics i encourage you to check out my book
lost in math which was recently published as paperbook for more debates talks and interviews
subscribe today to the institute of art and ideas at iai tv

(07)- jak nato a um, pokud se podivate na piipady, kdy doslo k prilomim zaloZenym na
teorii, bylo to feSeni rozport v teoriich, které se pak pouzivaly ve zakladech fyziky, coz
fungovalo, takZe zde mam né¢kolik ptiklada elektromagnetické viny jsou nezbytné, aby byl
elektromagnetismus vnitiné konzistentni, takze existovala predpoveéd’, ktera byla poté
experimentalné potvrzena anticastice, ktera byla velkym prilomem Diraca, byla zaloZena na



feSeni rozporu mezi specialni relativitou a prvnimi formulacemi kvantové mechaniky a po
né&jaké dalsi praci to nakonec vedlo k vyvoji teorii kvantového pole, coz jsou teorie, které stale
pouzivame ve standardnim modelu dnes. A také Higgs, jak jsem jiz tekl, je nezbytny pro
konzistenci standardniho modelu, aniz by Higgstv standardni model nakonec piedpovidal
pravdépodobnosti uh vétsi nez jedna, takZe to je jen matematicky nesmysl, takze um existuji,
protoze ja a ja jsme s tim zacali hned na zacatku existuji skutecné problémy a zaklady fyziky,
které nejsou um vite dalsi nedostatek krasy um uz jsem je zminil na za¢atku um temna hmota
chybgjici teorie kvantové gravitace problém kvantového méieni existuji také urcité aspekty
temné energie, které jsou ve skutec¢nosti problémy nekonzistence, takze si myslim, ze by se
fyzici méli zaméfit na feseni téchto probléma, takze mé to privadi k mému shrnuti pomoci
kritérii krasy k posouzeni teorii je Spatna védecka metodologie, neni davod, pro¢ by to mélo
fungovat, v minulosti to nefungovalo a to v sou¢asné dob¢ nepracuji. Fyzici by se misto toho
meéli soustiedit na feseni nesrovnalosti, protoze tak se boj dostane, pokud se vam to libi a
pokud chcete se dozvédét vice o problémech v zakladech fyziky? Doporucuji vam podivat se
na moji knihu ztracenou v matematice, ¢ili bez matematiky ktera byla nedavno vydana jako
kniha pro dal$i debaty, rozhovory a rozhovory, dnes se pfihlaste k institutu uméni a napada

v IAV ...takZe, pani Sabino, co se to déje s fyzikou ? jak se ptate v nazvu své piednasky !?
Ano, stagnuje, protoze se zasekla na n¢kolika problémech, které chce vytesit _nasilim’
pomoci LHC, a nema zajem na novych napadech jako je HDV.
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