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Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavné ciele projektu boli rozdelené do piatich tematickych okruhov: programovatel'né procesory, Sstadium ,,collision‘
modelov kvantovej dynamiky, kvantového previazania, kvantovych odhadov a rozkladu unitarnych transformacii. V
oblasti kvantovych procesorov sme dosiahli ¢iasto¢né vysledky o optimalite pravdepodobnostnych a aproximativnych
univerzalnych programovatrnych procesorov. Napriek uGsiliu status experimentov zatial' nedovol'uje implementovat’
kvantové procesory. V ramci modelu kvantovej dynamiky sme ukazali, Ze iba tzv. kontrolované U-operacie (procesory
typu U) indukuju ¢isto dekoheren¢ny proces. Podarilo sa nam vyvinat’ konceptualne vel'mi jasni metédu odvadzania
riadiacich rovnic, ktora dava dynamike otvorenych kvantovych systémov novu interpretaciu. Analyzovali sme dynamiku
kvantového previazania a ukazali sme, ze akékol'vek usporiadanie kvantovych stavov zaloZené na akejkol'vek miere
kvantového previazania nie je zachované lokalnymi transformaciami na jednom zo systémov. Okrem toho sme
preskumali pdsobenie 'ubovolného jednoqubitového kanala na maximalne entanglovanom stave, kde sa ndm podarilo
identifikovat’, Ze neexistuje limita na rychlost’ straty kvantového previazania v doésledku lokalneho Markovovského
Sumu, t.j. tento proces mdze nastat’ 'ubovolne rychlo. Asi najviac tsilia bolo venovaného oblasti kvantovych odhadov.
Navrhli sme sposob rekonstrukcie kvantovych procesov z netiplnych dat a experimentalne zariadenie na ,,unambiguous‘
identifikaciu koherentnych stavov. Vyvinuté metddy boli aplikované na redlne experiemntalne data prof. Wunderlicha,
avsak vysledky boli publikované iba formou prednasok na konferenciach. Program na optimalizaciu kvantovych sieti
bol vyvinuty, av§ak pocet zredukovanych bran nedosahuje teoreticki hodnotu. V tejto oblasti kvantovych vypoctov sme
sa preto zamerali na preskiimanie moznosti kvantovych kra¢ani. V oblasti viacCasticového previazania sme ukazali, Zze
v Dicke modeli entanglement tisko stvisi s krizeniami energetickych hladin a navrhli sme unikatny kvantovy protokol
na anonymné hlasovanie, v ktorom je anonymita garantovana kvantovymi zakonmi.

Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The main goals of the project were divided into five research areas: programmable processors, collision models of
quantum dynamics, quantum entanglement, quantum estimations and quantum gate arrays. In the field of programmable
processors we achieved partial results on optimality of programmable and approximative universal programmable
processors. unfortunately, current experiments cannot implement and test the ideas of quantum processors. Within the
framework of collision models we showed that only controled U operations (processors of type U) are inducing the pure
decoherence process. We developed a conceptually new approach to derivation of master equations that gives the open
system dynamics another interpretation. We investigated the dynamics of quantum entanglement and we showed that
arbitrary entanglement-induced ordering of the state space is in preserved under local transformations. We also
analyzed the action of arbitrary single qubit channel on a maximally entangled state. We succeded so show that there is
no limit on the speed of entanglement vanishing due to local Markovian noise, hence the entanglement can dissappear
arbitrarily fast. The biggest effort was paid to quantum estimation problems. We proposed a procedure for quantum
process tomography from incomplete data and an experimental setup for unambiguous identification of coherent states.
The derived methods has been applied to real experiemntal data of prof, Wunderlich, but the results were published
only as oral presentations on conferences. A program for quantum gate arrays optimalization was developed, but it does
not achieve the theoretical values. Therefore, in this field of quantum computing we focused on investiation of the
potential of quantum walks. In the field of multi-partite entanglement we showed that entanglement in Dicke model is
closely related with the level crossing of the ground state. We also proposed a unique quantum protocol for
anonymuous voting, in which the anonymity is guaranteed by quantum laws.
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