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Nadawany tytut Doktor

Tytut rozprawy w jezyku polskim

Krysztaly czasowe i zjawiska pokrewne

Stowa kluczowe
(maksymalnie 5)

Krzysztaty czasowe, Kondestat Bosego-Einsteina,
Topologiczne fazy materii, ultra-zimne atomy

Streszczenie rozprawy
(maksymalnie 1 400 znakéw)

W tej rozprawie doktorskiej zebrane sg prace
przedstawiajace analogii zjawisk znanych z fizyki
ciata stalego odnalezione w domenie czasowej wraz z
analizg ich eksperymentalnej realizacji. W
zatgczonym zbiorze prac opisane sa dwa uklady
doswiadczalne - atomy Rydbergowskie w perio-
dycznym polu elektrycznym i kondensat Bosego-
Einsteina atoméw grawitacyjnie opadajacych na
wibrujace lustro atomowe. W kwantowych ukfadach,
ktore napedzane sg periodycznie, w wyniku
oddzialywan migdzy materia dochodzi do realizacji faz
materii znanych z fizyki uktadéw perio-

dycznych przestrzennie. W tych uktadach
rozpoznali§my spontaniczne tamanie symetrii transla-
cyjnej w czasie, lokalizacjg Andersona objawiajaca si¢
jako prawdopodobienstwo pomiaru czastki
eksponencjalnie zlokalizowane w czasie, uktady dla
ktérych topologicznie chronione sg struktury

w czasie oraz czasowe analogi kwazikrysztatléw. Cztery
prace opisuja analogii fizyki ciala statego

w czasie, a dwie z prac po§wigcone sg dogtebnej
analizie powstajacego uktadu doswiadczalnego.

Tytut rozprawy w jezyku pracy *

Time Crystal Phenomena

Stowa kluczowe
(maksymalnie 5)

Time Crystals, Bose-Einstein condensates, topological
phases, ultra-cold atoms

Streszczenie rozprawy
(maksymalnie 1 400 znakéw)

This doctoral dissertation contains works presenting
analogies of phenomena known from solid




state physics found in the temporal domain, together
with the analysis of their experimental
implementation. The attached collection of works
describes two experimental systems - Rydberg

atoms in a periodic electric field and Bose-Einstein
condensate of atoms gravitationally falling on

a vibrating atomic mirror. In quantum systems that are
driven periodically as a result of interac-

tions between particles, the phases of matter known
from the physics of spatially periodic systems

are realized in the time domain. In these systems, we
recognized the spontaneous breaking of

time translational symmetry, Anderson’s localization,
appearing as an exponential localization

of the probability of measurement of particles in time,
systems where temporal structures are

topologically protected, and temporal analogs of
quasicrystals. Four of the works describe analo-

gues of solid state phases in the time domain, the other
two are devoted to an in-depth analysis

of the experimental system, which is being built right
now.

Tytul rozprawy w jgzyku
angielskim

Time Crystal Phenomena

Stowa kluczowe
(maksymalnie 5)

Time Crystals, Bose-Einstein condensates, topological
phases, ultra-cold atoms

Streszczenie rozprawy
(maksymalnie 1 400 znakéw)

This doctoral dissertation contains works presenting
analogies of phenomena known from solid

state physics found in the temporal domain, together
with the analysis of their experimental
implementation. The attached collection of works
describes two experimental systems - Rydberg

atoms in a periodic electric field and Bose-Einstein
condensate of atoms gravitationally falling on

a vibrating atomic mirror. In quantum systems that are
driven periodically as a result of interac-

tions between particles, the phases of matter known
from the physics of spatially periodic systems

are realized in the time domain. In these systems, we
recognized the spontaneous breaking of

time translational symmetry, Anderson’s localization,
appearing as an exponential localization

of the probability of measurement of particles in time,
systems where temporal structures are

topologically protected, and temporal analogs of




quasicrystals. Four of the works describe analo-

gues of solid state phases in the time domain, the other
two are devoted to an in-depth analysis

of the experimental system, which is being built right
now.

* Jezeli rozprawa jest napisana w jezyku polskim wystarczy wypetni¢ pierwsza rubryke.
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