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Uplatnenie vysledkov projektu

CHARAKTERISTIKA VYSLEDKOV

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

Projekt dosiahol niekolko vysledkov s potencialom velkého vedeckého impaktu. Vsetky stanovené
ciele boli naplnené a planované ulohy vyprodukovali vemi kvalitné vysledky.

V oblasti kvantovéhom testovania sa nam podarilo vyvinut prvi adhoc metédu na
charakterizaciu a identifkaciu kvantovych pamatovych procesov.

Podarilo sa ndm navrhnut niekolko koncepcéne novych kvantovych algoritmov (zaloZenych na
kvantovych kracaniach, adiabatickom vyvoji, kvantovom Zihani), z ktorych kazdy provokuje
nasu intuiciu o zloZitosti kvantovych viaccasticovych systémov. Konkrétne sme ukazali, ze
kvantovy 3-SAT problém je Uplny v triede zloZitosti QMA-1, ¢o je velmi hlbokym vysledkom v
ramci tedrie zloZitosti.

Numericky vyskum fazovych prechodov v neplanarnych geometriach je oblastou vyskumu,
ktora bola zacata prave tymto prokjektom. Uspesne sme implementovali nové numerické
metddy umoziiujice ndm analyzovat hyperbolické geometrie. Nasledne sme urobili dplnud
analyzu vsetkych termodynamickych veli¢in, identifikovali sme typy fazovych prechodov a
triedy univerzality.

Nase vysledky o nelinearnom spinovom transporte v mezoskopickych systémoch otvorili
nové vyskumné oblasti, pretoZe tieto nelinearity doteraz neboli uvazované. Nase metody sme
vyuZzili v tedrii nahodnych laserov a na meranie spinovych pradov.

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

The project achieved a number of results with the potential of the highest scientific impact. All the
proposed objectives were satisfied and the planned research tasks induced results of highest quality.

In the area of quantum testing we developed first adhoc estimation method for
characterization and identification of quantum memory processes.

We have designed several conceptually novel quantum algorithms (based on quantum walks,
adiabatic evolution, quantum annealing), each of the challenging our intuition on complexity
of quantum many-body systems. In particular, it was shown within this project that quantum
3-SAT problem is QMA-1 complete, which is a very deep result in complexity theory.

The numerical investigation of phase transitions for systems in non-plannar geometries is the
research field pioneered within this project. We have successfully implemented novel
numerical methods enabling us to analyze hyperbolic geometries. We made complete
numerical analysis of all thermodynamics quantities, identified the nature of phase transitions
and universality classes.

Our results on nonlinear spin transport in mesiscopic systems opens completely new research
area, because until now these effects were not considered. We applied out methods to design
measurements of spin currents and also within the theory of random lasers.
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