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Lokalizacja wielociatowa zimnych atomdéw

Stowa kluczowe
(maksymalnie 5)

zimne atomy, sieci optyczne, wielocialowe uktady
lowantowe, lokalizacja, ergodycznosé

Streszczenie rozprawy ,
(maksymalnie 1 400 znakdw)

Podukiady wielocialowych uktadow kwantowych z
oddzialywaniami sa zwykle w stanie réwnowagi
termodynamicznej ze swoim otoczeniem. Lokalizacja
wielociatowa to zjawisko polegajace na niemozliwosci
osiagnigcia takiej rownowagi termodynamicznej w
ukladach w obecnosci silnego nieporzadku.
Zachodzenie tego zjawiska byto kwestionowane od
momentu odkrycia lokalizacji Andersona w roku 1958,
a przetom nastapit w roku 2006, kiedy to podano
pierwsze argumenty teoretyczne za jego istnieniem co
doprowadzilo do pierwszej eksperymentalnej
obserwacji zjawiska lokalizacji wielociatowej w
ukiadzie ultra-zimnych fermionéw w roku 2015.

Problemy rozwazane w tej pracy leza na przecigeiu pola
badan nad lokalizacja wielocialowa i teoretycznym
opisem kwantowych ukladéw wielociatowych w
sieciach optycznych. Rozwazane modele pozwalaja na
badania nowych aspektow lokalizacji wielociatowej
takich jak zachodzenie tego zjawiska w ukiadach
bozonowych i jego zalezno$¢ od gestosci energii, w
ukladzie z catkowicie zdelokalizowanymi stanami
jednoczastkowymi czy tez w ukladzie z
oddziatywaniami o nieskoriczonym zasiggu. Ponadto w
pracy badane sg spektra uktadéw wielociatowo
zlokalizowanych i w przejsciu do fazy wielocialowo
zlokalizowanej. Przeprowadzona analiza,
wykorzystujaca narzedzia znane z teorii macierzy
przypadkowych, dostarcza nowych charakterystyk
przejécia do fazy wielociatowo zlokalizowane;.
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Many-body localization of cold atoms

Stowa kluczowe
(maksymalnie 5)
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Interacting quantum many-body systems are generically
expected to thermalize under their own dynamics.
Many-body localization (MBL) is a robust mechanism
for thermalization to fail in presence of strong disorder.
The very existence of the phenomenon of MBL was
questioned since the discovery of single particle
Anderson localization in 1958, a breakthrough came in
2006, with theoretical arguments in favor of localization
in disordered interacting systems leading to an
experimental observation of signatures of MBL in a
system of ultracold fermions in 2015.

This thesis considers problems at the interface of fields
of MBL and of theoretical description of quantum
many-body systems in optical lattices. Precisely at this
interface theoretical predictions for strongly interacting
many-body systems can be experimentally tested.
Models studied in this thesis allow for investigation

of new aspects of MBL such as occurrence of the
phenomenon in bosonic systems and its dependence on
energy density, in a system with completely delocalized
single particle states, or in a system with interactions of
infinite range. The second part of this thesis
concentrates on properties of spectra of MBL systems
and of systems undergoing transition to MBL phase.
Such analysis, often employing tools known from
Random Matrix Theory, provides important insights
into properties of MBL transition.

Tytul rozprawy w jezyku Many-body localization of cold atoms
angielskim
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system, localization, ergodicity

Streszczenie rozprawy
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Interacting quantum many-body systems are generically
expected to thermalize under their own dynamics.
Many-body localization (MBL) is a robust mechanism
for thermalization to fail in presence of strong disorder,
The very existence of the phenomenon of MBL was
questioned since the discovery of single particle
Anderson localization in 1958, a breakthrough came in
2006, with theoretical arguments in favor of localization
in disordered interacting systems leading to an
expetimental observation of signatures of MBL in a




system of ultracold fermions in 2015.

This thesis considers problems at the interface of fields
of MBL and of theoretical description of quantum
many-body systems in optical lattices. Precisely at this
interface theoretical predictions for strongly interacting
many-body systems can be experimentally tested.
Models studied in this thesis allow for investigation

of new aspects of MBL such as occurrence of the
phenomenon in bosonic systems and its dependence on
energy density, in a system with completely delocalized
single particle states, or in a system with interactions of
infinite range. The second part of this thesis
concentrates on properties of spectra of MBL systerms
and of systems undergoing transition to MBL phase.
Such analysis, often employing tools known from
Random Matrix Theory, provides important insights
into properties of MBL transition.

* Jezeli rozprawa jest napisana w jezyku polskim wystarczy wypelnié pierwszg rubryke.







