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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HosiTHi TeopeTuyHi nigxonu 11 BCE6iYHOr0 ONUCY KOPEIbOBaHUX KBAHTOBUX CUCTEM 0araTbox Tij

Ha3sBa po6oTH aHIJIilICbKOIO:

Novel theoretical approaches for the in-depth description of correlated quantum many-body systems

PedepaT ykpaiHCbKOIO:

JocnigHULIBKUI TPOEKT CIIPSIMOBAHO Ha PO3POOKY NEPENOBUX TEOPETUYHUX MiIXOiB i YUCETbHUX METOiB 1JIs1
BUpIIIE€HHS CKIaIHUX 33724 Y KOPEJIbOBAHMX KBAHTOBUX CHCTEMax 6araThbOX Tijl SIK Y KOHTUHYYMI, TaK i Ha pisHuX
rparkax. Y paMKax II0TOYHOIO IIPOEKTY MU 30CEPEIMMOChH Ha KiJIbKOX YHiKalIbHUX Qi3UYHUX peasizallisx,
IIOB'SI3aHUX i3 30BCiM HEJaBHIMU €KCIIEPUMEHTAaMU 3 YJIbTPAX0JI0HUMU HEUTPAJIbHUMU aTOMAaMU B JIA3€PHUX
MOJISIX i 3 €JIEKTPOHAMU B TBEPAOTIILHUX MaTepianax. O6uABa TUNY LIUX CUCTEM MaIOTh MalOTh 3aXOIJINBI
6araTo4acTUHKOBI BIACTUBOCTI, SIKi MU 36MpaeMOCs e(DEKTUBHO BUBYUTH 32 JIOTIOMOTOI0 ITEPEIOBOI TEOPETUYHOI
MeToJ0J10Tii, popMylouu HOBI nependadeHHs 1J1s1 KOJIEKTUBHOI [T0BEIiHKMA KBAaHTOBOI MaTepii i, 0TXe, 17151 HOBUX

KBAHTOBUX TE€XHOJIOTI.

Pedepar aHIJIiHCBKOIO:

The research project addresses the development of advanced theoretical approaches and numerical techniques for
solving challenging problems in correlated quantum many-body systems, both in continuum and on various
lattices. Within the current project, we focus on several unique physical realizations related to very recent
experiments with ultracold neutral atoms in laser fields and with electrons in solid-state materials. Both types of
these systems possess fascinating many-body properties, which we are going to effectively study by the cutting-
edge theoretical methodology, giving rise to new predictions for collective behavior of quantum matter and, hence,
to the new quantum technologies.
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