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Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Prakticky vSetky stanovené ciele boli po€as trvania projektu spinené a dosiahnuté vysledky
boli publikované v 34 ¢lankoch. Hlavnym vysledkom v ramci WP1 je charakterizacia
previazanie-anihilujicich evoldcii fotébnov. Podarilo sa nam identifikovat' kritické hodnoty
fyzikalnych paramtetrov kvantového Sumu (aplifikacie a atenuacie), ktoré znemoznuju
ditribuciu viacCasticového kvantového previazania medzi uzivatelmi optickych kvantovych
sieti. Inymi slovami sme nasli experimentalne hranice, ktoré nutne musia byt splnené, aby
lubovolné kvantové technoldgie zaloZené na kvantovom previazani fungovali. Vo WP2 sme
vyvinuli unikatne numerické metddy vhodné na Studium spinovych modelov v hyperbolickych
geometriach. Napriklad sa nam podarilo ukazat, Zze pre Pottsov model v takejto geometrii
(narozdiel od Euklidovskej) jeho nespojitém kvantové fazové prechody vieme spojite
kontrolovat pomocou zmien magneticého pola na hraniciach. V tomto pripade, fazové
prechody prvého druhu (narozdiel od druhého druhu) su na tieto zmeny citlivé.
NajdoélezitejSim vysledkom v rdmci WP3 je, Zze sa ndm podarilo ukazat, ze iba jednoqubitové
merania (realizované postupne za sebou) su postacujdce na overenie spravnosti rieSenia pre
vypoCtové problémy zo zloZitostnej triedy QMA (kvantovy analég NP triedy). V oblati
implementacnych navrhov kvantovych technoldgii v polovodiCovych Struktarach (WP4) sme
ukazali, ze kvantovy bit definovany na singletnom a tripletovom stavev systéme GaAs
kvantovych bodiek ma velmi dobré koherentné vlastnosti a identifikovali sme viaceré typy
dekoherencnych fazovych kanélov. V ramci experimentdlneho WP5 sme (okrem iného)
demonstrovali amplifikdciu a atenudcia signalu v tzv. Landau-Zener-Stuckelberg-
Majoranovskom reZzime. V tomto experimente boli pouZité supravodivé kvantové bity
(Josephsonovské spoje) silne kaplované s mikrovinnou dutinou

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

All the scheduled objective were successfully addressed and achieved results have been
published in 34 publications. Main result of WP1 is the characterisation of entanglement-
annihilating channels for photons. In particular, we identified critical values of physical
parameters of amplification and attenuation that prevents distribution of multipartite
entanglement between nodes of optical quantum networks. In other words we found
experimental boundaries necessary for entanglement-enabled quantum technologies. Within
WP2 we have developed unique numerical algorithms for analysis of spin models in
hyperbolic geometries. For instance, we have shown that for Potts model in such geometry
(unlike for Euclidean one) we can control its discontinous phase transitions by continous
changes in the boundary magnetic field. In such case first-order (unlike the second-order)
phase transitions are sensitive to such boundary effects. The most relevant result of WP3
shows that simple qubit measurements are sufficient tools for verification of the computational
problems for QMA complexity class (quantum analogue of NP class). In the area of
semiconductor quantum technologies we have extracted the phase coherence of a qubit
defined by singlet and triplet electronic states in a gated GaAs triple quantum dot, measuring
on time scales much shorter than the decorrelation time of the environmental noise. Within
WPS5 we have demonstrated amplification (and attenuation) of a probe signal by a driven two-
level quantum system in the Landau-Zener-Stiickelberg-Majorana regime by means of an
experiment, in which a superconducting qubit was strongly coupled to a microwave cavity, in
a conventional arrangement of circuit quantum electrodynamics.
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Svojim podpisom potvrdzujem, ze (daje uvedené v zaverecnej karte su pravdivé a Uplné
a suhlasim s ich zverejnenim.
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