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1. Symetrie pevnych latek

Krystal = periodické uspofadani atomu v pevné latce,
invariantni vuci operacim symetrie

symetrie vuci operaci translace

grupa bodové symetrie
operace: rotace, zrcadleni,
nevlastni rotace, inverze, identita

sfalerit — GaAs, diamant

Pevné latky jsou idealni pro vyuku kvantové mechaniky.



2. Symetrie v nelinearni optice

95% NL optiky se vénuje generaci druhé harmonické — SHG
a sestupné konverzi — SPDC
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Sestupna parametricka konverze

Zakony zachovani na urovni interakce fotonu
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Phys. Rev. Lett. 106, 013602 (2011), Appl. Opt. 51, 474 (2012).



3. Symetrie SHG typu Il v PP-KTP
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Phys. Rev. A 87, 013836 (2013)
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4. Koherence vs. entanglement

Studium vyuziti koherence pro generaci korelaci na dvou pfikladech

A) linearni optika: C-phase

X 1N
C-phase gate
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Phys. Rev. Lett. 106, 013602 (2011), Phys. Rev. A 97, 042305 (2018)



tricka konverze
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5. GHZ stavy — nelokalni podil

lgGHZ) = cos(0)]000) + sin(#)|111), 0 € (0,7/4).
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Phys. Rev. A 99, 042123 (2019)



Daniel Greenberger Michael Horne
gGHZ = 3-qubitové stavy
lgGHZ) = cos(0)]|000) + sin(6)|111),
0 e (0,7/4).

185 nerovnosti Bellova typu
pro 3-qubitové stavy.

Nelokélnost:  |Ineq| > 1

Anton Zeilinger  George Svetlichny

Inequality value
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6. Hierarchie kvantoveé provazanositi

l1—p
zobecnéné Wernerovy stavy: | PGW — P|¢q><wq| + 1 1y,
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Sci. Rep. 13, 8564 (2023)
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quantum correlation measures

nelokalni
B(p) = v/0{TrR — minleig(R)] — 1}

fiditelny - steerable
S(p) = VO{TR — 1} 2
full entangled fraction
FEF(p) = {TrVR — 1}/2

L, 2 2w

hierarchy H
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mixing parameter p Sci. Rep. 13, 8564 (2023)



/. Pedagogickeé aktivit

vyuka na PfF UP — garant predmétu

SLO/FPLX - Fyzika pevnych latek (ZS, 4 hodiny)

SLO/EAFX - Experimentalni aplikovana fyzika (ZS, 5 hodiny)
SLO/OVPLX - Optické vlastnosti pevnych latek (LS, 3 hodiny)
SLO/UFPL - Uvod do fyziky pevnych latek (LS, 2 hodiny)
SLO/NNE - Nanofotonika a nanoelektronika (LS, 2 hodiny)
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Letni skola optiky

2013 — 2019 ve spolupraci s prof. Maria Bondani,
z University Insubria, Como




8. Dalsi ¢innosti

Univerzita Palackého — Pfirodovédecka fakulta

Vyuka v programech Aplikovana fyzika a Nanotechnologe
Od 2018 garant Bc. programu Pristrojova pocitacova fyzika
Od 2022 predseda VPRO Fyzika
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Projekty a mezinarodni spoluprace

hlavni reSitel
IAA100100713 (GA AVCR) Generace a charakterizace kvantové provazanych
fotonovych pard v modernich nelinearnich strukturach (2007-2011).
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3 projekty MSMT vyzkumna centra

1 projekt COST fotonické krystaly
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5 projektd GACR kvantova informatika, zdroje stavu, hradla

1 EU projekt - Clen tymu

Digital Europe Programme, Call: DIGITAL-2021-QCI-01,
Projekt: 101091684 — CZQCI (2022-2026)

Czech National Quantum Communication Infrastructure

spoluprace

prof. Karol Bartkiewicz, Adam Mickiewicz University (Poland)

prof. Adam Miranowicz, RIKEN (Japan)

dr. Artur Barasinski, University of Wroclaw (Poland)

prof. Pawet Horodecki, Nat. Quant. Inf. Cent. in Gdansk (Poland)

prof. Maria Bondani, dr. Alessia Allevi, University of Insubria, Como (ltaly)
prof. Christine Silberhorn, Max Planck Institut, Erlangen (Germany)

prof. Thomas Jennewein, University of Waterloo (Canada)

prof. Jens Eisert, Freie Universitat Berlin (Germany)



9. Prehled vedeckych vysledku
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569 v T OPEN Experimental hierarchy

of two-qubit quantum correlations
[ ] without state tomography

Shilan Abo?, Jan Soubusta?™, Katefina Jirdkova?, Karol Bartkiewicz2, Antonin Cernoch?,
Karel Lemr? & Adam Miranowicz!™

From 1545+ to

AWerner state, which is the singlet Bell state affected by white noise, is a prototype example of
states, which can reveal a hierarchy of quantum entanglement, steering, and Bell nonlocality by
controlling the amount of noise. However, experimental demonstrations of this hierarchy in a
sufficient and necessary way (i.e., by applying measures or universal witnesses of these quantum
correlations) have been mainly based on full quantum state tomography, corresponding to measuring
atleast 15 real parameters of two-qubit states. Here we report an experimental demonstration of this
hierarchy by measuring only six elements of a correlation matrix depending on linear combinations
of two-qubit Stokes parameters. We show that our experimental setup can also reveal the hierarchy
of these quantum correlations of generalized Werner states, which are any two-qubit pure states
affected by white noise.




Vize do budoucna

Intenzivni propagaci celého oboru fyzika. Zatraktivnéni fyziky
mezi potencialnimi uchazeci o studium.

Posilit snahy o ziskdvani mezinarodnich projektd a spoluprace
se zahrani€nimi partnery.

Zajisténi kvalitni vyuky, ktera studentiim poskytuje SirSi nahled
na cely obor.

Rozvijeni tradi¢nich i novych sméru ve védé a zapojeni
studentu do védecké prace nejen v ramci kvalifikacnich praci.

Podobna doporuceni nam poskytla
i evaluacni komise pro obor Fyzika
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Fyzikalni zakony plati i tam,
kam jsme se jesteé nedivali.

Dekuji za pozornost



