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Osnova

e Coumim a neumim
e Pro¢ kvantovka na ZS a SS

e Odlisnosti kvantového sveéta — superpozice, interference

a mereni
e Qubity, operatory a ti druzi
e Priklad algoritmu

e ...acodal?



ProC by se mél
~stredoskolaci” dozvidat o
kvantovych technologiich?



Odpovédi od stredoskolaku:

e Budeme je pouzivat v budoucnosti.

. I\/Ic_)vhla by to byt moznost, co jit studovat na
vejsce.

 Mohla by to byt moznost profese.

e Kvantovka je cool.

* Kvantovka je prej divna a chci se o tom
dozvéedeét vic.



ProC ucit kvantovku, resp. kvantove
technologie stredoskolaky?

* Budoucnost = kvantové technologie



https://www.idnes.cz/zpravy/domaci/rozhovor-martin-svik-ibm-kvantova-sit-
pripojeni-cvut-kvantove-pocitace.A240201 133555 domaci nema



https://www.idnes.cz/zpravy/domaci/rozhovor-martin-svik-ibm-kvantova-sit-pripojeni-cvut-kvantove-pocitace.A240201_133555_domaci_nema
https://www.idnes.cz/zpravy/domaci/rozhovor-martin-svik-ibm-kvantova-sit-pripojeni-cvut-kvantove-pocitace.A240201_133555_domaci_nema







Quantum workforce demand

arXiv:2109.03601 (Lewandowski group, NIST, 2021)



https://arxiv.org/abs/2109.03601

arXiv:2109.03601 (Lewandowski group, NIST, 2021)



https://arxiv.org/abs/2109.03601

* Budoucnost = kvantové technologie

e Zajimava i intelektualni vyzva
pojdme prozkoumat novy neznamy svéet
plati v ném zvlastni, ale logické zakony

* A jde to vubec?

Jde, ale musime se zamérit na myslenky, nikoli
formalismus (matematiku).



(Novy) kvantovy svet



Sbohem selsky rozume...

»,Those who are not shocked when they first come across
guantum theory cannot possibly have understood it.”

Niels Bohr

,If you can fathom quantum mechanics without getting
dizzy, you dont get it.”

Niels Bohr
»The ,paradox”is only a conflict between reality and

(o

your feeling of what reality ,,ought to be”.
Richard Feynman



Chybi nam slova...

Musime si uvedomit, ze zatimco chovani nejmensich
castic nelze jednoznacné popsat obvyklym jazykem,
rec matematiky je i nadale postacuijici...

Werner Karl Heisenberg

The only failure of quantum theory is its inability to
provide a natural framewirk for our prejudices about
the workings of the Universe.

Wojciech Zurek



Kde hledat ,, pevny bod”

“It doesn't matter how beautiful your theory is, it
doesn't matter how smart you are. If it doesn't agree
with experiment, it's wrong.”

Richard P. Feynman

,1he point is no longer that quantum mechanics is an
extraordinaryly (and for Eistein unacceptally) peculiar
theory, but that the world is an extraordinary
peculiar place.

N. David Mermin



Princip superpozice



Pozorovani & mereni

Pravdépodobnostni charakter
Nelze pozorovat a neovliviovat

Jednosmeérnost



Kvantové piskvorky

https://everthemore.itch.io/tigtagtoe

https://tiqgtagtoe.com/
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https://everthemore.itch.io/tiqtaqtoe
https://tiqtaqtoe.com/

Kvantove lode



Nekompatibilni veliciny

Otazky bez odpovedi



Entaglement (propleteni)

Non-cloning teorem



Interference

Viny vs. kulicky
Dualismus chovani

https://fyzweb.cz/materialy/kvantovka/Double slit experiment.html



https://fyzweb.cz/materialy/kvantovka/Double_slit_experiment.html

Kvantove pocitace
nejsou lepsi, jsou jine!



Kvantové pocitace
— klady a slabiny

+ superpozice
+ interference
+ propleteni

— non-cloning teorém
— pravdépodobnostni charakter méreni

— Zmeérenim znicim stav



Kvantova kryptografie






Kvantove operatory (hradla, gates)
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Kvantova hradla (gates)

Rotace kolem osy Rotace kolem
theta = 45°, phi =0° osy z o0 180°



Quantum Odyssey

https://www.quarksinteractive.com/
https://store.steampowered.com/app/2802710/Quantum Odyssey/



https://www.quarksinteractive.com/
https://store.steampowered.com/app/2802710/Quantum_Odyssey/
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Grooveruv vyhledavaci
algoritmus

Merel A Schalkers et al 2024 Phys. Educ. 59 035003 10.1088/1361-6552/ad2976
https://www.youtube.com/watch?v=eGYuTuTxojE



https://www.youtube.com/watch?v=eGYuTuTxojE

...a co dal?

Dékuji za pozornost.
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