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1. Rolando Somma, Daniel Nagaj, Maria Kieferova, Phys. Rev. Lett. 109, 050501 (2012),
Quantum Speedup by Quantum Annealing

2. Daniel Nagaj, Pawel Wocjan, Yong Zhang, Fast Amplification of QMA, QIC Vol.9,
No.11812, 1053-1068 (2009)

3. R. Movassagh, E. Farhi, J. Goldstone, D. Nagaj, T. J. Osborne, P. W. Shor, Unfrustrated
Qudit Chains and their Ground States, Phys. Rev. A 82, 012318 (2010)

4. Edward Farhi, David Gosset, Avinatan Hassidim, Andrew Lutomirski, Daniel Nagaj, Peter
Shor, Quantum state restoration and single-copy tomography, Phys. Rev. Lett. 105, 190503
(2010}




5. Stephen Jordan, Hirotada Kobayashi, Daniel Nagaj, Harumichi Nishimura, Achieving
perfect completeness in classical-witness quantum Merlin-Arthur proof systems, Quantum
Information and Computation Vol.12, No.5&8, pp.0461-0471 (2012)

Uplatnenie vysledkov projektu

Nasimi vysledkami o univerzalnych Hamiltonianoch sa momentélne zaobera skupina

v SANDIA National Laboratories, NM, USA, ktora pracuje na implementacii supravodivych
kvantovych potitagov. Dalej verime, Ze v blizkom &ase niektora z pribuznych
experimentalnych skupin implementuje né$ adiabaticky algoritmus pre prechod zlepenymi
stromami zaloZeny na ne¢akanom dvojitom preskoku cez exponencidlne malé medzery

v spekire.

CHARAKTERISTIKA VYSLEDKOV

Sthrn vysledkov rieSenia projektu a naplnenia ciefov projektu v slovenskom jazyku
{max. 20 riadkov)

Cielmi projektu APVV LPP QWAC na podporu postdoktorandského miesta pre Mgr. Daniela
Nagaja, Ph.D. bolo skitmanie kvantovych kragani a kvantovej teérie zloZitosti. TAto oblast sa
ukazala ako mimoriadne plodna, pretoZe sme dosiahli vyznamné vysledky vo vietkych
planovanych oblastiach vyskumu. Viacerymi ¢lankami sme rozpracovali prepojenie modelov
kvantového potitania (8tandardného, adiabatického aj kradacieho), nasli nove algoritmy
{prechod stromami, Gibbsove samplovanie) a opisali nové univerzalne (2-lokalne)
Hamiltoniany, pomocou ktorych sme ukézali, ako méZu byt kvantové kradania uzitoéné.
Dosiahli sme ale aj viacero vysledkov z kvantovej teérie zloZitosti, tykajucich sa tomografie,
exaktneho kvantového pocitania a vlastnosti nefrustrovanych systémov. Vyskoliti sme
jedného diplomanta (ktorého poster ziskal cenu na vyznamnej medzinarodnej konferencii) a
jednu bakalarku (ktora uZ ma dve publikécie a ziskala stdZ na IQC Waterloo v Kanade).
Prinos nasho projektu uzatvara prehfadovy &lanok o kvantovych kraganiach a mnoho
popularizaénej aktivity na univerzitnej aj stredogkolskej trovni,

Sahrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The goal of the project APVV LPP QWAC for the support of the postdoctoral position of Mgr.
Daniel Nagaj, Ph.D. was the investigation of quantum walks and quantum complexity theory.
These topics turned to be especially fruitful, as we have obtained important results in all of the
planned research areas. In several of our papers we worked out the connection of models of
quantum computation (standard, adiabatic and walk-based), found new algorithms (traversing
trees, Gibbs distribution sampling) and described new universal (2-local) Hamiltonians with
which we added to the usefulness of quantum walks. We have also discovered multiple
results from guantum complexity theory concerning tomography, exact quantum computation
and the properties of unfrustrated systems, We have trained a diploma student (his poster got
a prize at an important international conference) and a bachelors student (who already has 2
publications and is on an internship at IQC Waterloo, Canada). The final impact of our project
comes from a review article on quantum walks and numerous popularization activities at both
university and high-school levels.
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